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What Are You 


Doing to Eliminate 
Time Wasters from 
Your Welding 

and Cutting 
Departments? 





Getting a job out on time 


Here are a few of the actual losses to be figured with as the re- 
sult of flashing—the worst time waster in the welding and cut- 
ting business. 


1. The time loss while shutting off the torch and 4. Poor work due to the fact that either free 
relighting the flame. oxygen or free acetylene, or both, are driven against 


the molten material when the flash-back occurs. 
z The time loss due to loss of heat during read- 


justment of torch. 5. Loss of production directly caused by flash- 


>. The gas loss, both oxygen and acetylene, back. 
caused by the loss of heat. After the flame has been 6. Loss of production, indirectly and directly, 
relighted, the welded material must again be brought to caused by the operator being compelled to favor a 
a molten condition. flashing torch. 


INSURE YOURSELF AGAINST SUCH TROUBLES. INSTALL TORCHWELD APPARATUS. 


Send for Booklet Explaining How Torchweld Torches 


Eliminate Time Wasters from Your Business 


Torchweld Equipment Company 


Fulton and Carpenter Streets, Chicago 


High Grade Welding and Cutting Apparatus. Portable or Generator 
Outfits. Welding Rods, Welding Fluxes, Supplies and Accessories.. 


Pittsburgh Detroit Cleveland New York 
Memphis Dallas Minneapolis 



































VERY welder takes pride in his work. He 
realizes that he can employ his skill to the 


best advantage when he uses an Oxweld In- 


jector Type Blowpipe, because the injector prin- 


ciple means: 
Non-varying gas mixture and a constant neu- 
tral flame. 


Gas economy. Excess gas not only means 


waste, but it means inferior work. 





Perfect combustion due to thorough mixture 
of the gases in the mixing chamber, produc- 


ing a fame of maximum temperature. 


Write for Bulletins explaining the princi- 
ple and operation of Oxweld Blowpipes 
































OXW ELD ACETYLENE COMPANY 
NEWARK, N. CHICAGO LOS ANGELES 
World’s Largest _ of Equipment for Oxwelding and Cutting Metals 
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ATTENTION 


We Want Several 





Active Sales Agents 
For Our 


HYDREX 
FLOW INDICATOR 


Our instruments are used in numer- 
ous first-class welding and cutting shops 
with most gratifying results. 


HYDREX ENGINEERING 
CORPORATION 
Hutchinson Bldg. Buffalo, N. Y. 









Hauck No. 7A One- 
Man Hand Pump 









161 a ‘ Preheater. 
= 
$6.29 Against $1.25 
The difference is the saving effected through 
the use of a Hauck No. 7A Kerosene Preheater. 
Sufficient charcoal for preheating in 8-hour day 
cost from $6.00 to $8.00. The Hauck No. 7A 
Preheater did the same work at cost of $1.25 for 
kerosene 
furthermore, the Hauck Burner is light, easy 
to handle and operate It is a compact and 
portable form of preheating. 
No poisonous gases, no ashes, dirt, etc., when 
a Hauck Burner is used. 


us about your Preheating 
problem. 

information about spe- 

preheating problems given 


HAUCK MANUFACTURING COMPANY 
101-113 Eleventh St. Brooklyn, N. Y. 














Qualit y—The Best 
Prices—Right 
Deliver y—From Stock 


BIERMAN-EVERETT 
WELDING SUPPLIES 


have been developed with the 
growth of the Welding Process, 
having been on the market since 
welding was in its infancy, and the 
constantly increasing demand for 
these supplies is the best testimo- 
nial that can be offered. 


PRICES CHEERFULLY QUOTED 
Rods Wires Fluxes 
BIERMAN-EVERETT FOUNDRY CO. 


IRVINGTON, N. J. 














K-G 
SERVICE 


1 Apparatus substantially built of the best materials 
made. Gas and oxygen mixing and consumption 
guaranteed to be in correct proportions to pro- 
duce the correct flame and economy. 


y All accessories and‘supplies of the best qualitv. 


3 The most completely equipped welding shop in 

New York City and capable of handling the lar- 
gest castings or any quantity of manufacturers 
workmen and apparatus supplied for outside 
work. 


44 large stock of acetylene and Oxygen always 
on hand to supply our trade at the lowest mar- 
ket prices. 


Everything needed for oxy-acetylene work we 
supply. 


K-G Welding & Cutting Co. 


Incorporated 
556 West 34th St., New York City 


























Readers of Ghe Welding Engineer will find this index to contain the 
most accurate information obtainable relating to welding jp and 
supplies. ‘Che advertising section includes the principal ' manufacturers 





Buyers’ Index 


of the United States. 








ACK TYLENE (Compressed in Cylinders) 
Commercial Acetylene Welding Co 
('niversal Oxygen Co 
Prest-O-lLite Ce 

AC eT LENE (Dissolved) 

I je Air Products Co 

AO KTV. ENE CYLINDERS 

ACETYLENE GENERATORS 
Air Reduction Sales Co 
Bermo Supply Co 
Davis-Bournonvilie Co 
The Alexander Milburn Co 
Uxweld Acetylene Co 
Smith's Inventions, if 
Superior Oxy-Acetylene Machine Co 
United States Welding Co 

ALUMINUM FILLER RODS 
Air Reduction Sales Co 
Hermo Supply Co 
Burdett Oxygen Co 
Kentucky Oxygen-Hydrogen ¢ 
Davis-Bournonville Co 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co 
Imperial Bra ( 

Oxweld Acetylene Co 

Superior Oxv-Acetylene Mach (<« 
Torchweld Equipment Co 

United States Welk ing Co 
tniversal Oxygen Co 

ALUMINUM FLUX 
A y Welding Products Co 
American Flux Co 
Air Reduction Sales Co 
Kermo Supply Co 
rate Cuyeee Co. 


y ™\ t \ r oO 

Gortinna Welding Compound Co 

Davis-Kournonviiie 

The Imperial Brass Mfg Co 

Hauck Mfg. Co 

Imperial Brass Co 

Morey Flux & Chemica! Co 

Oxweld Acetylene Co 

Superior Oxy-Acetylene Machine ‘'o 

Torchweld Equipment Co 

United States Welding Co 

Universal Oxygen “o 
4LUMINUM SOLDER 

Air Reduction Sales Co 

Burdett Oxygen Co. 
ANNEALING FURNACES 

Buffalo Dental Mfg. Co 

Universal Oxygen Co 
APRONS (Asheatos) 

Chicago Eve Shield Co 

F. D. Farnum & Co. 
AMMETERS 

National Gauge & Eqpt Co 
ASBESTOS GLOVES 

Air Reduction Sales Co 

Burdett Oxygen Co 

Chicago Eye Shield Co 

F. D. Farnum & Co 

Imperial Brass Co 

F. H. Wheeler Mfg € 
ASBESTOS SHEET PAtER 

Air Reduction Sales Co 

Burdett Oxygen Co. 

Davis-Bournonvilie Co 

F. D. Farnum & Co 

Imperial Brass Co 

Oxweld Acetylene Co 

Superior Oxy-Acetylene Machine ‘'o 

United States Welding Co 

Universal Oxygen Co 

F. H. Wheeler Mfg. Co 


BLOW TORCHES (Acetylene) 
Air Reduction Sales Co. 
The Bastian-Blessing Co 
Bermo Supply Co 
Burdett Oxygen Co. 
Buffalo Dental Mfg. “o 
Kentucky Oxygen-Hydrogen Ce 
Federal Brass Wor'’:s 
Hauck Mfg Co 
Harris Calorific Co 
Smith's Inventions, Ine 
The Alexander Milburn Co 
Torchweld Equipment Co 


BOOKS (Relating to Welding) 
The Welding Engineer 

BRASS AND BRONZF FLUE 
Air Reduction Sales Co 
American Flux Co 
Burdett Oxygen Co 
Cortiand Welding Compound Co. 
Hauck Mfg. Co 
Bermo Supply Co 
Davis-Bournonville Co 


Kentucky Oxyeen-Hydrogen C 


The imperial Brass Mfg. Co 
United States Welding Co 

Oxweld Acetylene “no. 

Superior Oxv-Acetylene Machine Co 
Standard Mfg. Co 

Torchweild Equipment Co 

Universal Oxygen Co. 


BRASS SPELTER WIRE Superior Oxy-Acetylene Machine Co. 
Air Reduction Sales Co Universal Oxvgen Co 
weedett Oxygen Co. FILLER KODs (Tobin Breaze) 
Universal Oxygen Co Air Reduction Sales Co. 
Torchweld Equipment Co Burdett Oxygen Co. 
BKAZING OUTFIIS Hermo Supply Co 
Buffalo Dental Mfg. Co Bierman-Everett Fdy. Co 
Hauck Mfg. Co Davis-Bournonville Co ; 
Imperial Brass Co. Kentucky Oxygen-Hydrogen Co 
superior Oxv-Acetvlene Machine Co International Oxygen Co. 
Torchweld Equipment Co. The Imperial Brass Mfg Co 
BRONZE FILLER RODS Oxweld Acetylene Co 
Air Reduction Sales Co Superior Oxy-Acetylene Machine Co 
Burdett Oxygen Co. Torchweld Equipment Co. 
Hauck Mfg. Co United States Welding Co 
Bermo Supply Co Universal Oxygen Co 
Davis- Bournonville Co FILLER RODS (Vanadium Steel) 
Oxyveen-Hydrogen Co Air Reduction Sales Co. 
The Imperial Krass Mfg. Co Bermo Supply Co. 
Oxweld Acetylene Co Burdett Oxygen Co. 
Superior Oxyv-Acetylene Machine Co Bierman-Everett Fdy. Co 
Torchweld Equipment Co. Davis-Bournonville Co 
United States Welding Co Hauck Mfg. Co. 
Universal Oxygen Co. International Oxygen Co. 
CARBIDE (Calcium) The Imperial Brass Mfg. Co 
Canada Carbide Sales Co. Oxweld Acetylene Co 
Union Carbide Sales Co Torchweld Equipment Co. 
CARBON (Blocks, Paste, Etc.) Superior Oxy-Acetylene Machine Co 
National Carbon Co. United States Welding Co. 
CARBON REMOVING TORCHES Universal Oxygen Co. 
Air Reduction Sales Co. FIREPROOF PL - ——e 
rhe Bastian-Blessing Co Bermo Supplv 
Burdett Oxygen Co. FLUE WELDERS (Electric) 
Bermo Supply Co. FLUXES 
Davis-Bournonville Co American Flux Co. 
Federal Brass Works Cortland Welding Compound Co 
Kentucky Oxvgen-Hydrogen Co Anti-Borax Compound Co. 
Harris Calorific Co Imperial Brass Co. 
International Oxygen Co Memphis Welding Co. 
The Imperial Brass Mfg. Co FURNACES (Annealing) 
The Alexander Milburn Co Buffalo a Ras Co. 
Oxweld Acetylene Co. Hauck ~_ 
Smith's Inventions, Ine Universal aygen Co. 
Superior Oxv-Acetylene Mach. Co. GASOLINE PREHEATING FURNACES 
Torchweld Equipment Co. Buffalo Dental Mfg. Co. 
Universal Oxygen Co Hauck Mfg. Co 
CAST IRON FILLER RODS AND FLUX imperial Brass Co. 
American Flux Co. Superior Oxy-Acetylene Machine Co 
Air Reduction Sales Co. GAS BURNERS (Preheating) 
Bermo Supply Co Air Reduction Sales Co. 
Burdett Oxygen Co. Superior Oxy-Acetylene Machine Co 
Bierman-Everett Fdy. Co Universal Oxygen Coe 
Cortland Welding Compound Co. GAS FLOW INDICATORS 
Davis-Bournonville Ca Hanau Engineering Co. 
Kentucky Oxygen-Hydrogen Co GAUGES 
tlauck Mfg. Co National Gauge & Equipment Co. 
International Oxygen Co U. S. Gauge Co. 
The Imperial Brass Mfg. Co GENERATORS (Oxygen or Hydrogen) 
Memphis Welding Co Burdett Oxygen Co. 
Uxweld Acetylene Co The Electrolabs Co. 
Supertor Oxyv-Acetylene Machine Co International Oxygen Co. 
Standard Mfg. Co. Universal Oxygen Co. 
Torchweld Equipment Co. GLOVES (Welders Asbestos) 
United States Welding Co Burdett Oxygen Co. 
Universal Oxygen Co Davis-Bournonville Co 
COPPER FLUX International Oxygen Co 
American Flux Co. Imperial Brass Co. 
CYLINDERS Torchweld Equipment Co. 
Wm. Wharton. Jr., & Co F. D. Farnum & Co. 
ELECTRIC AKC WELDING OUTFITS F. H. Wheeler Mfg. Co 
cslectric Arc Welding & Cutting Co GOGGLES 
Gibb Instrument Co Chicago Eye Shield Co 
Lincoln Elec. Co The Alexander Milburn Co 
National Elec. Co Imperial Brass Co. 
Westingt Ele & Mfg. Co GRINDING MACHINES 
EL EC TROL YTIC CELLS HARDENING FURNACES 
Burdett Oxygen Co Buffalo Dental Mfg. Co 
Saeunennibemel Oxygen Co Hauck Mfg. Co. 
rh e _ ectrolabs Co HOSE (Oxygen and Acetyiene’ 
' sal Oxygen Cc Air Reduction Sales Ce. 
EL ECTROL YTIC OXYG EN AND HYDROGEN Burdett Oxygen Co. 
GENERATING EQUIPMENT RBermo Supply Co 
Air Reduction Sales Co. Buffalo Dental Mfg. Co 
Burdett Oxygen Co. Davis-Bournonville Co 
The Electrolabs Co. Kentucky Oxygen-Hydrcgen Co 
International Oxygen Co International Oxygen Co. 
Universal Oxygen Co. Imperial Brass Mfg. Co 
FILLER RODS (Aluminum) K-G Welding & Cutting Co 
Air Reduction Sales Co. Oxweld Acetylene Co 
Bierman-Everett Fdy. Co Superior Oxv-Acetvlene Machine Co 
Burdett Oxygen Co. Torchweld Equipment Co. 
Hauck Mfg. Co United States Welding Co 
Imperial Brass Co. Tniveraal Oxveaen Co 
Ir tern: ational Oxygen Co HOISTING MACHINERY 
Kentuck Oxygen-Hydrogen Co HOSE UNIONS 
Torchweld Equipment Co a _— Co. 
United States Welding Cu ae &, ny 
FILLER RODS (Swedish Irom) K-G Welding & Cutting Co 
Air Reduction Sales Co. Hauck Mfg, Co 
Bierman-Everett Fdy. Co International Oxygen Co 
Burdett Oxygen Co. Superior Oxv-Acetviene — Co 
Bermo Supply Co Torchweld Equipment C 
Kentucky Oxygen-Hydrogen Co. HYDROGEN GENERATING APPARATUS 
Davis-Bournonville Co Air Reduction Sales Co. 
Federal Tool & Alloy Steel Corp Burdett Oxygen Co. 
Hauck Mfg. Co. Electrolytic Oxy-Hydrogen Laboratories, Inc 
The Imperial Brass Mfg. Co International Oxygen Co. 
Oxweld Acetylene Co Universal Oxygen Co. 
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DAVIS-BOURNONVILLE INSTITUTE 


Te 


aching the Theory and Practice of Welding 


and Cutting with the Oxy-Acetylene Torch. 


Send 


atcs and 


The Davis-Bournonville Institute for training men to use 
the oxy-acetylene torch for welding and cutting metals was 
established at the plant of the Davis-Bournonville Company 
in Jersey City, N. J., to meet the insistent demands for 
more skilled torch operators. 


During the war the Institute was devoted exclusively to 
the training of soldiers and sailors, and many hundreds were 
taught to use welding and cutting apparatus. 


The Institute was released from such service last spring, 
and is now open to men who can qualify for the training 
required to make them not only skilled torch operators but 
welding and cutting experts having thorough knowledge of 
apparatus and principles. 


First-class autogenous welders earn good wages and need 
never be out of jobs as the demand for skilled torch men 1s 
always in excess of the supply. 


An attractive feature of oxy-acetylene welding to an am- 
bitious man is the opportunity afforded to go into business 
for oneself. The widespread use of motor trucks has mul- 
tiplied the openings for garages and the incidental practice 
of autogenous welding. 


Lectures and Workroom Exercises in printed form are 
furnished free to students. To others the price of the 68 
pamphlets, 6 by 9 inches, is $10. 


for circular Form 5 img terms, extracts from letters 3 wed from D-B gradu 
other information. 


Davis-Bournonville Company 


ATLANTA 
BOSTON 
BUFFALO 
CALLAO 
CHICAGO 


GENERAL OFFICES. JERSEY CITY, N. J. 





Factories: Jersey City, N. J. and Niagara Falls, Ontario 
TYLENE Wits. 
CINCINNATI post 1 MELTS MANILA PITTSBURGH 
CLEVELAND MINNEAPOLIS ST. LOUIS 
DALLAS MONTREAL SAN FRANCISCO 
DETROIT A US NEW YORK SEATTLE 
LOS ANGELES DAY PPARAT ny. PHILADELPHIA TORONTO 


'S-BOURNONVILLE 
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HYPKOGEN PLANTS 
i t r 


I Oxy-H frogen Laboratories, In 
i ha 4 x zen _o 
REKOSENE PKEMEATING TORCHES 
Air Reduction Sales Co 
hiaucr Nifg ( 


xaweid Acetylene oO 


‘ x scelylene Machine Co 
NEEDLE VALVES 
Air Reduction Sales Co 
Burdett Oxygen Co 
The Hastian-blessing Co 
Berm ipply Co 
Buftal o Dental Mfg Co 


K-G@ Welding & Cutt 7) 
matey ‘ Acetylene Machine Co 
weld Equipment Co 


e 
NICKEL PEUN 
n |} . 


= 


NITROGE N 


i 
OLL BUBKNEKS (reheating) 

Air Reduction Sales Co 

‘ i i 

xrweid Acetyiene , 

Puper! (oxy tviene Mach. Co 
ONY NCETYEENE PROCESS 
OAYGEN eunene seed in Cylinders) 

Air Reduction Sales Co 

Burdett OxyKen Co 

Gias Fr lu 3 A n 

International Oxygen Co 

The Linde Air Products Co 

Swift & Co 

'iniversal (oxvgee 
OXYGEN AND 

_— IPMENT 

rdett Oxygen ¢ 

The Electr ibs ¢ 

‘; rl iu 


International Oxyger 


HY DROGE N GENERATING 


Universal Oxygen Co 
OXYGEN CYLINDEKS 
vViIPE WEI ——- 
Met nit Corp. 
PHOTOGRAPHS 
Chicago Architectural Photographing Co., 
(Specialists in photographs relating to the 
weiding industry) 
PLASTIC (Fireproof) 
VRESSURE GAUGES 
Air Reduction Sales Co 
Bastian & Blessing Co 
Bermo Supply Co 
Burdett (xygen Co 
Davis-Bournonvilie Co 


Federal Hr 2 Wor 
Hauck Mfg. Co 

Harris ¢ rific Co 
International Oxygen Co 


The Imperta!l Hrass Mf Coa 

National Gauge & Eq’p'’t Co 

Oxweld Acetylene Co 

Smith's Invent s, Ir 

Supert or Oxy-Acetylene Machine ‘ o 

U. 8S. Gauge Co 

Torchweld Equipment Co 

('nited States Welding Co 

Universal (Oxygen ('o 
REGULATING VALVES 

Air Reduction Sales Co 

The Hastian-Blessing Co 

Bermo Supply Co 

Burdett Oxygen Co 

Davis-Bournonvilie Co 


(Acetylene) 


Federal Brass W 
Hauck Mfg. Co 
Harris ¢ rif 
International Oxveer 


The Imperial Hrases Mis Co 
K-G Welding & Cutting Co 
Oswe it | A‘ ety ene Co 
ith’a Tr « | 
Superior Oxy- i oometane Machine oo 
Torchweld Equipment Co 
United States Welding Co 
= poten oe Co 
iversal Regulator Co 
art I ATING VALVES (Hydrogen) 
Air Reduction Sales Co 
The Hastian-Blessing Co 


Burdett Oxygen Co. 


Oxygen Co 
ne imperial! BKrass Mtg. Co 
REG CLATING VALVES (Hydrogen) Cont 
iversal Regulator Co 
Harris Calorifie Ce 
K-G Welding & Cutting Co, 
— Oxy-Acetylene Machine Co 
3 Inven ns, Ine 
To rchweld Equipment Co 
(niversal Oxygen Co 
KREGULATING VALVES (Oxygen) 
The HKastian-Blessing Co 
Air Reduction Sales Co 
Bermo Supply Co. 
Burdett Oxygen Co 
il Brass Works 
Harris ¢ orifice Co 
Davis-Bournonvilie Co 
International Oxygen Co 
ihe Imperial Brass Mtg. Co. 
K-G Welding & Cutting Co, 
Oxweld Acetylene Co 
a Oxy- eae Machine Co 
s Inventio Ine 
Torchweld Equipment Co 
United States Welding Co 
Universal Oxygen Co. 
Ur ersal Regulator Co 
SCHOOLS OF WELDING 
s¢ — D . 7 L —— 





iwre ‘ & 

Sk ame WEL. ‘DE KS (Electric) 
General Electric Co. 
rANK CONNECTIONS 
lene Adaptors) 

International Oxygen Co 
Superior Oxy-Acetylene Machine Co 
The Imperial Brass Mfg. Co 
Torchweld Equipment Co. 
THERMALENE-GAS 
The Thermalene Co 
THERMIT WELDING 


(Oxygen and Acety- 


Metal & Thermit Corp 
TORCHES (Gasoline and Kerosere Preheat- 
ipg: 


Air Reduction Sales Co 
Buffalo Dental Mfg. Co. 
The Imperia! Brass Mfg. Co 
Hauck Mfg. Co 
International Oxygen Co 
t Imperial Brass Mfg. Co, 
Oxweid Acetylene Co 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co 
I'nited States Welding Co 
Westinghouse Electric & Mfg. Co 
TORCHES (Oxy-Acetylene Cutting) 
Air Reduction Sales Co. 
The Bastian-Blessing Co 
Bermo Supply Co. 
turdett Oxygen Co. 
Davis-Bournonville Co 
Federal Brass Works. 
Harris Calorifiec Co 
International Oxygen Co 
The ‘Senneree Brass Mfg. Co. 
- G Welding & Cutting Co 
tucky Oxycen-Hydrogen Co 
The Alexander Milburn Co 
Oxweld Acetylene Co 
Prest-O-Lite Co. 
Smith's Inventions, Ine. 
Superior Oxy-Acetylene Machine Co 
The Thermalene Co. 
Torehweld Equipment Co. 
t'nited States Welding Ce 
Universal Oxvgen Co 
FORCHES (Oxy-Acetylene Welding) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Rermo Supply Co 
Burdett Oxygen Co. 
Davis-Bournonville Co 
Federal Brass Works 
The Imperial Brass Mfg. Co 
K-G Ww elding & Cutting Co 
Inet ky¥Y Oxyveen-Hydrogen Co 
rhe ‘Aaraeniee Milburn Co 
Oxweld Acetylene Co 
Prest-O-Lite Co 
Smith's Inventions, Ine 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
The Thermalene Co. 
United States Welding Co 
Universal Oxygen Co. 


TORCHES (Oxy-Hydrogen Cutting) 
Air Reduction Sales Co. 
The Bastian-Bilessing Co. 
Harris Calorific Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Federal Brass Works. 
Harris Calorific Co. 
International Oxygen Co. 
Kentucky Oxygen-Hydrogen Co 
Prest-O-Lite Co. 
Smith’s inventions, Inc. 
Superior Oxy-Acetylene Machine Ce 
Universal Oxygen Co. 
The Alexander Milburn Co. 
The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 
Oxweld Acetylene Co. 

TORCHES (Oxy-Hydrogen Welding) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Bermo Supply Ca 
Kentucky Oxygen-Hydro 
Burdett Oxygen Co. 
Buffalo Dental Mfg. Co. 
Davis-Bournonvilie Co. 
Federal Brass Works, 
Harris Calorifie Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
Prest-O-Lite Co. 
Smith's Inventions, Inc. 
Torchweld Equipment Co. 
United States Welding Co 
Universal Oxygen Co. 

TRUCKS (Cylinder Carriers) 
Air Reduction Sales Co. 
Davis-Burnonville Co. 
The Imperial Brass Mfg Co 
The Alexander Milburn Co. 
Uxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
The Bastian-Blessing Co. 
Air Reduction Sales Co. 
Burdett Oxygen Co. 


VALVES (For Oxygen Cylinders) 
International Oxygen Co. 
Universal Oxygen Co 

WELDING APPARATUS 
See also ‘‘Torches.” 


WELDING APPARATUS (Plastic Are) 
Wilson Welder & Metals Co. 
Wilson Welder & Meta!s Co. 

WELDING APPARATUS (Electric) 
Electric Are Welding & Cutting Co 
Genera! Electric Co 
Gibb Instrument Co. 

Lincoln Elec. Co. 
Westinghouse Elec. Mfg. Co. 

WELDERS’ GLOVES 
Chicago Eye Shield Co. 
International Oxygen Co. 

The Imperial Brass Mfg. Co 
F. H. Wheeler Mfg. Co. 

WELDERS’ GOGGLES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

The Imperial Brass Mfg. Co 
Chicago Eye Shield Co 
International Oxygen Co. 
Torchweld Equipment Co. 

WELDING METALS (Certified) 
Wilson Welder & Metals Co. 

WELDING (Uxygen for) 

The Linde Air Products Co. 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
International Oxygen Co. 
Universal Oxygen Co 

WELDING RODS AND WIRE 
Atlas Foundry Co. 

Air Reduction Sales Co 
Bierman-Everett Fdy. Co. 
Burdett Oxygen Co. 

Kentucky Oxygen-Hydrogen Co 
The Imperial Brass Mfg. Co 
Federal Tool & Alloy Steel Corp 
International Oxygen Co. 
Oxweld Acetylene Co. 

Page Steel & Wire Co. 
Torchweld Equipment Co. 


gen Co 


ALPHABETICAL INDEX TO ADVERTISERS 


A 
I 48 
i 
le a I r ( 
BRuffa » Der “I ‘ 
liur t Oxve ( . 
| 
inada t e Sales ¢ 14 
\ N MI 
aT = \\ ‘ 
. i 
r L \ = ( I 
rrtland Weld mpo 1 < 15 
. 4 
ID 
E 
I ‘ 
\ W & « ( ; 
I 
» Farnum & ¢ . 
leral Brass Works 11 
& A St Corr 1 


G 
ra i tr co 10 
M ( 13 
W lir & Equip nt ¢ 17 
lu \ 1 33 
( t nt ¢ 19 
' p 16 
i 
H Calorif r 19 
WW iy x Ie gin r ne ( 
H | Mfg. Co 3 
I 
} Mfg. Co 4 
IXVE 1 Co 
kK 
CONV ge Hydrogen ¢ 8 
K-G Welding & tting Co 3 
K Optical ¢ 51 
L 
Air | ducts Co . 20 
} Re aeat ork taccsttia cal g aes Stet mike line ae 37 
I PS NGS een ek mee, le: nln ds oe 45 
M 
Metal & Thermit Corp see ati 17 
Mer his W ling Co oacénen ie ee 
\lexander Milburn Co ‘ niiecora auc 3: 
More Prax @& Chemical Co. . oa sccesvccs . 56 
M eee 61 


National Carbon Co.... 
National Gauge Eqpt. Co 
oO 


Oxweld Acetylene Co 
Page Steel & Wire Co 


Portland Brazing Mac hine Works 1f 
The Frest-O-Lite Co., Inc... , : gy 
R 


Rochester Welding Works ae iy 1f 
Ss 
Smith's Inventions, Inc.......cccceses giana 
Superior Oxy-Acetylene Machine Co 4 
Sorenson, C or ; ‘ ; on 
Southern Welding Machine Co =e oe oe i 
Ee Ge es wa 6.6 ow he tek see ee 08 wee ps - 11 
Standard Mfg. Co ree net 18 
T 


The Thermalene Co. 
Torchweld Equipment Co.... 


Union Carbide Sales Co 
U 


os I MEI bie t ae tool ae sae ‘ 8 
United States Welding Co iia ve $9 
WMIVOTORT CORPO CO... cc cceceeccecs ewes Oe 
Universal Regulator Co........ ; ies , 56 

w 
Westinghouse Elec. Mfg. Co 12 
Sm ee errr 56 
Wm. Waertem. 2r., @& Cer, IMC.....csccvcecse 41 
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nion Carbide Sales Company 


New York City, 
30 East 42nd Street 


Chicago, IIl., 
Peoples Gas Building 


San Francisco, Cal., 
Kohl Building 


SOLE DISTRIBUTORS OF 


UNION CARBIDE 


‘‘World’s Best Quality—Highest Gas Yield” 











Packed in Blue and 
Cray Drums 


For Oxy-Acetylene Welding Plants 


Contractors’ Flare Lights, Torches and 
Private and Municipal Lighting Plants 


spicuously, “UNION CARBIDE.” 


The following sizes are carried in stock in 100-lb. drums: 


4x 2 in. 


lix? 


—a large size. 


2 x 4 in. 


in. 


“Union Carbide” is packed in 100-lb. blue and gray drums marked con- 


—an intermediate size. 


4x 1/12 in. 


—a medium size. 


—finely crushed size. 


Union Carbide in the Generator sizes above listed will be shipped direct to consumers from a 
Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept 


on hand: 


ALABAMA 

Birmingham—1$16 Morris Ave. 

Mobile—16 S. Commerce St. 

ne —134 N. Perry 8st. 
ARIZONA 

Phoenix—42 S. Central Ave. 
ARKANSAS 

Fort Smith—109-123 So. Ninth 8t. 
CALIFORNIA 

resno—932 H St. 

Los Angeles—639 Gibbon 8t. 

Sacramento—1523-31 Front St. 

San Diego—326-336 Fifth St. 

San Francisco—Koh! Building. 
COLORADO 

Denver—Nineteenth and Wazee Sts. 
CONNECTICUT 

Hartford—412 Trumbull St. 
DISTRICT OF COLUMBIA 

Washington— Maryland Ave. and $th 8t., 

Ss. W. 


FLORIDA 
Jacksonville—515 W. Bay St. 
Tampa—107 Madison St. 
GEORGIA 
Atlanta—Cor. Haynes and Rhodes Sts., 
P. O. Box 1594 


Savannah—Ogeechee Canal, South of 
Bay St., P. O. Box 78. 
ILLINOIS 
ior Gas Bldg... Michigan 
Blvd. 


Decatur—133-147 W. Williams St. 
Fast St. Louis—600 Walnut Ave. 
Peoria—100-110 Edmund 8t. 
Monmouth—124 E. Archer Ave. 
Marion—315 S. Granite St., Box 747. 
Quincy—222 S. Eighth St. 
Streator—702 East Elm St. 
INDIANA 
Evansaville—i601 Illinois St. 
Fort Wayne—2216 Broadway. 
Indianapolis—110-112 S. Alabama 8t. 
Terre Haute—921 Wabash Ave. 
IOWA 


Davenport—118 Harrison St. 

Des Moines—i3rd and Elm Sts. 
Dubuque—sth and Washington Sts. 
Fert Dedge—10 S. 8th St. 
Ottumwa—207-9-11 S. Washington St. 
ones City—925 Fourth St., P. O. Box 


Waterloo—i1209 E. 4th St. 
KANSAS 

Pittsburg—10$ W. Third St. 

Salina—164 So. 5th St. 

Wichita—535-543 West Douglas Ave. 
KENTUCKY 

Louisville—126 E. Main St. 

Middlesboro—1701 Cumberland Ave. 
LOUISIANA 

New Orieans—819-21 Julia St. 


MAINE 
Pertland—11 Exchange 8t. 

MARYLAND 
Baltimore—19 E. Lombard St. 
Cumberland—1 N. ‘Aberty St. 
Salisbury—Opp. Fulton Station. 

MASSACHUSETTS 
Boston—(See Cambridge ‘‘A.”’) 
Cambridge—241 Albany St. 
Springtield—Napier St. 

MICHIGAN 
Detroit—Grand River and Lorain Ave. 
Grand Rapids—500 Shawmut Ave., N. W 
Hancock—First National Bank Bldg. 
Iron Mountain—215 E. A St 
Jackson—172 South Water St. 
Muskegon—303 W. Western Ave. 
Saginaw—1830 No. Michigan Ave. 
Sault Ste. Marie. 

MINNESOTA 
Minneapolis—334 N. First St. 
Virginia—413 Chestnut St 

MISSISSIPPI 
Vicksburg—1312 

MISSOURI 
Kansas City—1316-1318 W. Eighth St 
St. Joseph—920 S. Sixth St., Sta. ‘‘A.”’ 
St. Louis—(See East St. Louis, II{.) 





Washington St. 


NEBRASKA 
Omaha—1007-9-11 Jones St., Union Sta. 
Yr. © 


NEW JERSEY 
Camden—West and Clinton Sts. 
Jersey City—554-56 Henderson St. 
NEW YORK 
Albany—Montgomery and Colonie Sts. 
Kinehamton—21 Jarvis St. 
Buffalo—1336 Genesee St. 
Gene va—Exchange St. and Railroad Pi. 
Hurleyville. 
Jamaica—11 New York Ave. 
Kingston—O’Neil St., near Broadway. 
New York, 
Niagara Falls. 
Poughkeepsie—Smith St. and N. Y., N. H. 
& H. R. R. Tracks. 
Utica—135 Hotel St. 
Watertown—438 Court St. 
Whitehall—22 Main St. 
NORTH CAROLINA 
Charlotte—Post Office Box 777. 
Raleigh—120 So. Salisbury St. 
Wilmington—Room 16 Masonic Temple, 
13 N. Front St. 
NORTH DAKOTA 
Fargo—Fifth St. & Second Ave., 
OHIO 
Canton—400 Walnut Ave. S. EB. 
Cincinnati—67 Plum St. 
Cleveland—601 The Citizens’ Building. 


North 


Columbus—330 Dublin Ave. 

Dayton—812-828 E. First St. 

Lima—338 East High St 

Mansfield—40 West Third St. 

Steubenville—324-343 North 7th St. 
Toledo—414 S. Erie St. 

Zanesville—Main and Second Sts. 
OKLAHOMA 

Oklahoma City—27-29 EB. Grand Ave. 
Tulsa—1—11 No. Boulder St. 
OREGON . 

Portiand—Fifteenth and Hoyt Sts 
PENNSYLVANIA 

Beaver—359 Beaver St. 

Du Bois—Webber Ave. and Franklin St 

Erie—1426 Chestnut St. 

EF. Greensburg—Clark and George St. 

Harrisburg—627 Walnut St. 


Johnstown—Messenger St. & B. & O 
R. R 
Pitteburgh—1202 Chamber of Com- 


merce Building. 
Petteville—Railroad and Sanderson Sts 
Scranton—Penn Ave. and Vine St. 
Shamokin—5Sth and Walnut Sts. 
Williamsport—Canal and Court Sts 
SOUTH CAROLINA 
Charleston—No. 3 Liberty St. 
TENNESSEE 
Chattanooga—6 27 
Bldg 
Knoxville—426 West Depot Ave. 
Memphis—671 South Main St. 
Nashville—106-107-109 Broadway. 


TEXAS 
Dallas—802-810 Cadiz St. 
Fl Paso—900 E. Overland St. 
Houston—Raker and Cedar Sts., Box 746 


Volunteer State Ins 


San Antonio—Cor. Leal and N. Salado 
See: ° 
Waco—1l13th and Mary Sts. 
UTAH 


Salt Lake City—118 W. Second South St 
VIRGINIA 
Lynchburg—1324 Commerce St. 
Norfolk—513 Front St. 
Richmond—18thn and Cary Sts. 
WEST VIRGINIA 
Bluefield—195 Roanoke St. 
Charleston—Rroad St. and K. & M. R. R 
Fairmont—'"A"’ Street 
Huntington—820 3rd Avenue. 
WASHINGTON 
Seattle—1103 First Ave 
Spokane—711 Railroad Avenue, 
WISCONSIN 
Ia Crosse—Front and King Streets. 
Madison—413-19 Williamson Streets 
Milwaukee—120-134 Jefferson Bt. 


We recommend our customers to select from the list, the city from which the quickest delivery and lowest freight rate can be 
obtained, and address their orders te “Union Carbide Sales Company” at the distributing point selected accompanied by remittance. 
Please address request for information or special correspondence to either the New York or Chicago office. 


—_—=—=====—<_====€—vemTaum_=_{_{”qx{=zx={ixz{zxnRnRnqna=uaunaDn—x=zx{=[=FZRe=eaema—e—=aqx>—=xzx=x&[€&=[{={={=T—™>~=—Ee—e—e—e—eeeeee====|=|=||==»"»@"]_»_»EBwRl—SS={=x{z{1x 
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Hach Year 


finds a greater number of manufac- 
turers specifying U. S. gauges—in 
every line 

The reason is unequaled quality and 
durability—due to springs being tem- 


pered by special U. S. processes and 


other patented features. 


Special attention is called to the solid 
metal wall between the internal mech- 
anism and the recording dial. This 
patented device saves the glass front 
from being broken in the event of an 
explosion and prevents injury from 
flying glass. 





\sk for Catalogue 72. 


\c2, United States Gauge Co. pa 


GAUGE co | 
eo ~~ 67 Wall Street, New York 


= Chicago Boston Detroit Philadelphia New Orleans San Francisco Montreal 




















LOWEST PRICES HIGHEST QUALITY 





WRITE US TODAY 


FOR PRICE LIST ON 


Welding Apparatus Welding Rods 

Cutting Apparatus Welding Fluxes 
lLeadburning Apparatus Preheating Torches 
Welding Torches Preheating Ovens 

Cutting Torches Acetylene Generators 
Regulators for all gases. Asbestos Wearing Apparel 
Trucks for gas tanks Manifolds for gas tanks 


Battery Cell Steaming Outfits. 


KENTUCKY OXYGEN-HYDROGEN COMPANY 
INCORPORATED 
MANUFACTURERS OXYGEN ann HYDROGEN 
CUTTING and WELDING APPARATUS and SUPPLIES 
LOUISVILLE, KY. 
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WELDING RODS 


Parsons’ Manganese Bronze Rolled Welding Rods 


the Strongest Bronze Made 
















for high-fire Brazing and Oxy-Acetylene \ strong weld of line close grain and exceed 
Welding of Malleable Iron or Bronze and ingly tough texture is always the result where 
Cramp’s Welding Rods are usesd. 

\Ve can also furnish Welding Rods of Cramp’s 
Cast Iron, Cramp’s Norway Copper Covered 
Iron, Cramp’s Vanadium Steel, Cramp’s 
Drawn Aluminum, Cramp’s Cast Aluminum, 
Its fine physical properties make it especially Cramp’s Swedish Iron and Soft Brass Brazing 
suitable for welding purposes. \Wire. 


Brass castings assure a faultless, flawless job. 
This is another example of the “Cramp” stand- 
ard of quality. This scientifically perfected 


metal is the result of long years of experience. 











We furnish and will be glad to estimate 
on all kinds of brass and bronze castings. 





Fluxes That Flux 


Aluminum Welding 


is difficult, in many cases impossible, with- 
out the aid of the correct flux. 








Deebee Aluminum Powder 
for Cast’ and Plate Aluminum and 


Napolitan Flux 


for Sheet Aluminum 


Have been developed and are manufactured 
in the Davis-Bournonville laboratories. 


Clean and Quick These fluxes immediately dissolve the 


a aluminum oxide, permitting the metal to 
Method of Brazing unite, and contain no chemicals that will in- 


jure the weld. 











B. D. M. Co.’s No. 101 Gas Brazing Stand for tool ~~ 
rooms or manufacturing purposes, has two powerful Write for sample 
Ooms OT lanulacturing purp es, ni t | werlru 

gas blowpipes which are adjustable in any direction a 
lhe substantial iron frame carries alsi an ait drum (es AND CUTTNG 


17 ¢ 
necessary connections as illustrated 


ctive for a small piece of soldering, or for a 7 S 
heavy job of brazing requiring both blowpipes and a 
eavy job of brazing requiring both blow pipes and a APPARATUS 
B.X.,.” to be had jor the asking, tells all about it BOURNONVILLE 
| 
Buffalo Dental Mfg. Co. Davis-Bournonville Company 
Buffalo, N. Y. General Office and Factory 


Jersey City, N. J. 






























Genera 
General Office C Oo 


THE WELDING 


The time and labor saved by repairing broken parts by are 


ENGINEER 


1s worth more than money to busy establishments. 


Car wheel lathe repaired 
for $16.45 


HE splendid economy of arc 
welding is shown by the above 
two illustrations. 


The cast iron chuck of a car wheel 
lathe was welded in 22 hours and 
required 48 pounds of electrode. 
The total cost was $16.45 and the 
job has withstood continuous use 
for the last four years. 


The patch in side sheet of a loco- 
motive fire box was made by arc 
welding to offset a big saving by 








Fire box patch (8'x8") 
welded for $6.58 


eliminating labor cost for drilling 
holes and applying patch bolts or 
rivets as well as caulking running 
seams. 


With G-E arc welding sets it is 
pessible to assure a steady flow of 
metal into the weld. These sets 
operate at high efficiency. 


We will be glad to instruct your 
welders in our free school while 
your set is being built. 


any 


_ Schenectady,N.Y. 





> welding 











43-315 























‘Master Welders 


‘Federal’ een 





For Oxygen, Acetylene and 


Hydrogen Gases 


Here’s the Reason Why: 
EDERAL” Regulators are 


made of the very best mate- 
rials by expert mechanics for ex- 
pert welders who know the value 
of and appreciate absolutely de- 
pendable Regulators. 


They are passed by the Nation- 
al Board of Underwriters and their 
safety features make accidents to 
operators practically impossible. 


FEDERAL BRASS WORKS 
CHICAGO 


31st St. and Kedzie Ave. 
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Swift's 
Pure Oxygen 


“A Reputation 
Imposes an Obligation” 


Swift Oxygen must pass 
the most rigid tests 
—must never vary 
fromits highquality 
standard. 


Swift Oxygen is produc: 
ed in the largest 
electrolytic plant 
in the U.S. A.—in 
ample quantities to 
render unequalled > 
service to our 
customers. 


The use of Swift Oxygen in 
your plant will aid you in 
raising the standard ofthe 
work of your operators. 


The Name is Your Guarantee 


Swift & Company, 


Oxygen Department 


Union Stock Yards Chicago, III. 
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Westinghouse 


B. Go Arc Welding 
Sah Lquipments 




















Staggered location. 
























Steel Plugs Screwed into holes. 


A disabled locomotive represents a liabilit 
instead of an asset until the defect is veneieel. 


At the locomotive repair shops of a large railroad, where locomotives are daily repaired, Westing- 





house Arc Welding Equipment is serving on nearly every job. With this equipment many castings are 
repaired in a short time where formerly new castings had to be used. This required a large expenditure 
of money, and often held up the locomotive for days. 


The illustration shows a cracked cylinder directly over the passageway between the valve chamber and 
the cylinder. which was repaired and restored to s?rvice by the use of Westinghouse electric arc weld- 
ing equipment at a tremendous saving of time and money. 


\ row of holes was drilled on each side of the fracture, in staggered location, 
steel plugs were screwed into these holes, forming a V, projecting about one-half 
inch from the surface. Then the plugs were welded together by the use of the 
electric are 





This was not an experiment, but a job that had been performed before and had 
stood the 








test of service 





Send,tor Electric Arc-Welding Ciz-ular No. 7149. 


Westinghouse Electric & 


Manufacturing Co. 
East Pittsburgh, Pa. 483 













WESTINGHOUSE 
ELECTRIC 
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Improve the quality of your work, increase 
the efficiency of your plant, save time, 
and reduce the cost of acetylene by in- 
stalling 


Smith’s No. 3 Welding 
Cutting and Carbon 
Burning Equipment 


The savings effected will quickly pay its cost in 
any plant. 

Smith's Automatic Acetylene Generator includ 
ed in this equipment completely eliminates the 
expensive delays caused by depending on 


gas 


5 


in drums. It furnishes an abundant supply of 


pure acetylene at less than half the cost. 


Write for price and complete description. 


Also 
complete catalog of Smith's Welding, Cutting 
and Carbon Burning Apparatus. 


Smith’s Inventions Inc. 
é ’ 
pert. 1 


Minneapolis, Minn. 


2 


\ | mh ] ‘Wy ‘a 
ItPaysto Use 


pS Only the Best 


Better and stronger welds are more easily and 
more quickly made with Anti-Borax Welding 
Fluxes. That’s real economy. 


For Cast Iron, Brass, Bronze, 
Malleable Iron, Steel, Cast 


and Sheet Aluminum. 











Anti-Borax Fluxes are scientific preparations 
which weld at lower heat, leave no scale, cleanse 
the molten metal, assist fusion and improve the 
quality of your work. 


Anti-Borax Fluxes are the best that money can 
buy, yet they cost no more—usually less than in- 
ferior brands. 

Guaranteed to give perfect satisfaction or your 
money refunded. 


WRITE FOR PRICE LIST AND SAMPLE. 


Anti-Borax Compound Company 


Fr. WAYNE, INDIANA 





> Anti-Borax 
“Welding Fluxes 


HAUUWUIQOUUOOUAVOUEVONUOUUOROUOUSUUSRUHOAVOUAATALUAL UA 


HUNJQUALULUUUNLLLIOOUGUOUUOUUEOOUNSOOUEOOOULUOOUNUUUHHOUAAOUANG 


“og 


Do Better Welding at Lower Cost 


MTT 
Want 


—> 
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The WIEDERWAX 
PREHEATER 


is an appliance that 
pays for itself in 
a short time 


It should be in every job welding shop 
and in the welding department of every 
foundry and machine shop. 

It is unexcelled for preheating gray 
iron, steel, aluminum, bronze or brass 
castings 

It is built to take care of the smallest 
to the largest 


; tial 


GEIST MANUFACTURING 
COMPANY 


Department X 
2001 ATLANTIC AVE. 
ATLANTIC CITY, N: J. 
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‘More 
Gas per 


Pound” 
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NADIA 


CARBIDE SIZES 


Medium 3'."x2 
Small 2"x* 
Nut B's "x"%s 
; Pea +x} 
Miners’ Special '»’x' 
Packed in 
1000 Ib 100 Ib 
and 25 Ib. Drums * 
10 Ib. 5S Ib. 2lb. Ib. 
Tins 
AIL.ABAMA 
Fessemer, 2014-2024 Second 
Ave 
| Ai ‘ 4 
LIFORNIA 
i} i see San Francisco 
ur I neisco 427 Rialto 
| | 
LINO! 
} Martha & Clemens 
Aves 
eet 
} x 49M rinick Bldg 
pringt 1 812-814 | Adams 
NDIANA 
nat ‘ ipital Av 
Rochester 
Terre Haut Eighth St 
. WA 
\lbla 
( nterville 
Knoxville 
reCKY 
iver Creek 
UISIANA 
‘ \ Orleans 
MARYLAND 
‘ s rds 
tst re 
i rTs 
Rost ) St 


30 CHURCH ST. NEWYORK 





CANADA 


fe Le ¥ 





MICHIGAN 


Detroit, 343 Rellevue Ave. 


Grand Rapids, 757 Hawthorne 
Sf 
Saginaw, Thompson & Frank 
in Sts 
MINNESOYDA 
Duluth, Third Ave E & 


Michigan St 
nneapolis 
MISSOURI 


Joplin, opposite Postoffice. 
NEW JERSEY 
Paterson, 61-63 Washington 
St 
NEW YORK 


Ruffalo, Seneca & Hamburg 
Cortland, 41 Elm St 

Malone, 32-34 W. Main St. 

M ! 4 M Main St 
390 Church St 


_ ing ] 
rrumanst g Main St. 
\ ‘ Str im 
IHTO 
Rarton 
‘ t } 1 4 


Dueber Ave 
Lakeside Ave 


Dillonvale 
Nels lle 
Pomeroy 
Salem 

edo, 928 George St. 
Washington C. H 
Warren 


W ellaton 
OKLAHOMA 
Commerce 
PENNSYLVANIA 
Altoona 447 19th St 
Barnesboro, Philadelphia Ave 


Clearfield 


“lymer 
Dagus Mines 
Hastings 
Indiana 

J nstown 


CARBIDE SALES Co., 


I1NRCORPORAT 
WORKS 


SHAWINIGAN FALLS, Qursec 549 McCORMICK BLDG. CHICAGO 


H § 


ol A ae es - ™ 
We 
i. 5 "2 i 
32% ae-, ht ug t 
‘ 4 





~ o* we < 


I 


a 


oe ee 


Kittanning 
Latrobe. 
Meversdale 
Nant-Y-Glo 
New Bethlehem 
Philadelphia, 22nd 
moreland Sts. 
Phillipsburg, 422 N. Front St 


& West- 


Pittsburgh, 1222 Farmers 
Bank Blidg., 40th St. & Q 
Vv. R.R 

Pottsville, Center & Mark 
Sts 

Reynoldsville, 446 Main St 

Saltsburg. 

Scranton, 239 Penn. Ave 

South Fork, 350 Lake St 

St. Benedict 

Twin Rocks 


Wilkesbarre, 75 S. 
vania Ave. 
Wilpen 
RHODE ISLAND 
Providence, 546 Charles St 
TENNESSEE 
Knoxville, 761 Asylum Ave. 
TEXAS 
Kl Paso. 323 S. Santa Fe St 
Ft. Worth, 415 Throckmorton 


St 
UTAH 
Salt Lake City, 121 W. 2nd 
South St. 
VERMONT 
Burlington, Park Ave 


St. Johnsburg 
VIRGINIA 
Richmond 
WEST VIRGINIA y 
Charleston, 821 Virginia St ; 
Clarksburg, 603 Gof Bldg { 
Huntington, 1023 Third Ave : 
Matewan. m 






Morgantown. a 

Mullins * 

Northfork 

Wheeling, 17th & Chapline > 
Sts. . 
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We Can Save You Money 


ON 


GAS AND OXYGEN 


USE 


WELD-A-CAST 
FLUXES 


““W/eld-a-cast”’ is a scientific combination of chemicals, 





that causes the metal to melt rapidly, shortening the oper- 


ation, thus economizing in time, gas and oxygen. 


‘““Weld-a-cast”’ adheres readily to the hot welding rod 
which picks up just enough and none is wasted; it does 
not blow away but melts at once; it eliminates blow holes 


and leaves the metal soft. 


Write For Free Samples 


CorTLAND WE tpinGc Compounp Co. 
CorTLAND: N, Y. 
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WELDING SPECIALISTS 


Leading Welding Shops of the United States, equipped to handle unusual 
and difficult welding and cutting work. We send men anywhere and 
guarantee work. Prices reasonable. Correspondence solicited. 











ONE of the largest and best equipped Portland Brazing & Machine Wks. 
job welding shops in the United 

States. Our men are experts. No job 
too large or too complicated. Work 
guaranteed—prices reasonable. 


266 Glisan Street 
PORTLAND, - - OREGON 


The Big 4 process Shop 
Electric — Thermit—Oxy- 


When in trouble send for our man acetylene and reinforced 
brazing. 
lorchweld Equipment Co. wa 
Fulton and Carpenter Streets, Chicago — i. ™ 








Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 

Nine years’ experience. 


Rochester Welding Works 


349 Orchard St, Rochester,N.Y, 
S. W. MILLER, M. E., Proprietor 











M. C. GREEN 


Consulting Engineer 


n pre-heating, welding, cut- 


ting ne Brasing. 


1 o! pre-heating, heat- 
treating, melting and brazing burners. 


Office and Demonstration Plant 
325 Campbell St., Williamsport, Pa. 

















Texas Headquarters for Welding 
Davis-Bournonville Co. 229 Cutting. The Best Equipped 


. , Plant in the State. 
147 W. Austin Ave. = Chicago Southern Welding & Machine Co. 


212-14 College Street 
° ° San Antonio, Texas 
Davis-Bournonville Co. - wi 
Marion Jersey City 








WE weld broken machinery and auto 
parts. Aluminum crank cases a spe- 
cialty. Welders and brazers of all 
metals, Custom welding for the trade. 


Davis-Bournonville Co. Let us figure on your requirements, 


Imperial oo ig eat ra Beet. 
; 508-510 S. i ., Chicane, 1 
316 Penn Ave. Pittsburgh : acine Ave., Chicago 











OOD welding shops are an asset to any 
community. They should be encouraged 
and helped. The Editor of The Welding Engineer 
will be glad to have information and photographs 
relating to any successful job welding shop. 
This page is intended to be a directory of 
America's best shops. The cost of advertising 
is low. Write for details. 


coins ee 
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Successful Thermit Weld made in 4 days ona 300-ton scarfing press for the Petroleum Iron Works Company, Sharon, Piss atter 
oxy-acetylene welding failed 


This illustration tells the same old story: 


‘THERMIT WELDING 


repaired the heavy steel section when other methods failed 





The previous oxy-acetylene “‘weld’” had broken right out 
again the first time the press was used. The oxy-acetylene weld 
had proved merely to be a filling-up, for there was absolutely no 
amalgamation between the metal comprising the weld and. that 
of the adjacent broken portions of the press. This was because 
the welding metal was not added in bulkas in Thermit Welding. 





For this reason it was necessary to cut out all the oxy-acetylene 
metal and reweld by the Thermit process. 


Our Pamphlet 1779 explains all about Thermit repairs on crankshafts, hous- 


ings, shears, rolls, pinions, locomotive frames, drop forge equipment and other 
heavy steel sections. 
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METAL & THERMIT CORPORATION 
120 Broadway, New York 


329-333 Folsom Street, San Francisco 15 Emily Street, Toronto, Canada 
7300 So. Chicago Avenue, Chicago, Ill. 1427-1429 Western Ave., Pittsburgh, Pa. 


Factories located at Chrome, N. J., Wyandotte, Mich., East Chicago, Ind., Jersey City, N. J. 


STO 
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Seattle, Wash. 
Los Angeles, Cal. 
Oakland, California 
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BURDETT OXYGEN COMPANY 


AND ASSOCIATED COMPANIES 


ELECTROLYTIC OXYGEN and 
HYDROGEN~ 99/2 2% Pure 


Service fromthe following 
BURDETT PLANTS 


Detroit, Michigan 
Logansport, Ind. 
Chattanooga, Tenn. 


Salt Lake City, Utah Cincinnati, Ohio 
Denver, Colorado Pittsburgh, Pa. 
Oklahoma City, Oklahoma Chester, Pa. 

Fort Worth, Texas Norristown, Pa. 
St. Louis, Mo. Cleveland, Ohio 


ct Att we, 


Chicago, Illinois 
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‘‘We guarantee to weld up your work at twice the speed and at one 


half the cost or you may return our welder for full credit.” 
This was the proposition we made one manufacturer. 


We made good—he kept the welder. 


EUS 


A.C. ARC WELDER 


Let us know what you are welding, and we might be able to make you a 















proposition which business judgment may force you to accept. 


GIBB INSTRUMENT COMPANY 


Factory and Offices: 348 Palmer Ave. E.,. DETROIT, MICH. 




















| 





fs WELDCO man 
ulp ment 
for All Purposes -- | RUCK--- 


Dealers! 


, Here is a profitable item of equipment 
eae savaged —the New WELDCO Tank Carriage 


preheating gas. that puts the welding outfit on wheels. 





INJECTOR TYPE WELDING | 
TORCHES 


— 





Oxygen and Acetylene 
tanks are qulc kly and 
easily moved by a single 


EQUAL TYPE WELDING 
TORCHES 


with loading awkward gas 


cylinders on ordinary 
y : cks, vith the constant 
REGULATORS THAT REGULATE Gute ck haan Ge 


valve stems. Right side 
up with care!—that's the 
WELDCO way. 

Strong, practical and 
inexpensive. 


TORCHES MADE SPECIAL FOR 
GAS MANUFACTURERS | 








Write for special dealers’ 














The Harris Calorific Co. 


proposition. 





C] "land. Oh; CAVE WELDING & MFG. CO. 
atetatamaatate ” “REGO” Equipment and Supplies 
SPRINGFIELD MASSACHUSETTS 














operator. Does away 
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Linde Oxygen Service ‘Y 
Can Reach Everywhere 
—It Is Everywhere 


HERE are in the United 

States 65 Linde Distributing 
Stations that make Linde Oxygen 
Service universal; you are in the 
immediate service area of one or 
more of these stations. It is this 
fact of our having a station “on the 
ground” that insures your being 
supplied with the quantity to fit 
your needs. 





We will ave leome Hour orde rs 


re gardle SS of the ir Size 


Yi sab —_ 
Smeseniaeld bbb papas 


— 


t ER 


Cia 


ARorem Mia le(swaViemwaelelt (enc @enalerciery 
Largest Producer of Oxygen taledet-m Leyalce! 


1 Os °F: la PAIN bas) =1 © KOHL BUILDING 


a a (ola. ey teae Decbaletiee, 














ADVERTISING 


the WELDING 


SHOP 


By E. J. Hardy 


ust as a welder must have the with 


he execution of a good weld is necessary, so a solicitor 


necessary implements, 
which t 
going after welding business must be supplied with the imple- 
ments necessary to sell his commodity. In this particular in- 


stance the commodity is SERVICE 


Even a personality that carries weight and an argument 
that carries conviction is better and more effe ctive, backed 
up with tangible evidence that leaves no question as to the 


welder’s ability to deliver the goods. Every purchasing agent 
ae 


ind buyer is more or less a skeptic—he is constantly having 


calls from those who claim the earth for what they are sell- 
ng—he invariably has to be shown. Then remember, too, 
your competitor can claim Just as much experience as you 
can. Your competitor, if he chooses, can sell his services just 
is cheaply as you can and he may be able to argue just a 


ittle more convincingly than you can, but if you have a port- 
folio of photographs, showing the samples of your work, you 
have produced evidence that is incontestable. 

Many 


1iop of one who he 


1 
| 


a solicitor has left in disappointment the office or 


considered a sure prospect, while had he 


time comes when desire awakens 
do good work and you feel satisfied that you 
but 
the 


said before, you 


prospect may have to offer, 


have you anything other than your. word to offer as 


clinching point in your argument? As I 
your sales talk something that 


What is more ap- 


support to 


should have as a 
mere argument. 


carries more we 


propriate than a portfolio showing various welding jobs you 


have executed, such as broken castings, gears built up, stove 
or furnace parts, broken chucks repaired, copper hot water 
tubes that have been brazed or even high speed drills welded 
to low carbon shanks. There is probably, almost daily, some- 
thing that comes into your shop to be welded that would 


excellently With an assortment of this sort of 
the 


lent portfolio and with 


photograph 


work, you have best opportunity of compiling an excel- 


it you will be able to hold your pros- 
a better opportunity of presenting 


and convincingly. 


pect’s attention and have 
your case intelligently 


7 he 


oxy-acetylene flame has been so 


advantages 





some photographic welding, it 1s more than prob- 


able he 


samples ot 
would have found many, many broken pieces assigned 
to the scrap heap that could have been reinstated into service 


because of the lack of knowl- 


at a comparatively small cost, 


edge of the possibilities of welding. 


The foundry, the machine shop, the garage, engine room, 


concrete contractor, plumber and even the ice factory all 


have occasions when the service of a first-class welder could 


be used to an advantage and economically. Often times when 
they little realize it. 

Is the solicitor convincing the man of the various 
that he 
simply ask the question, “Do you have any welding 
the “Very seldom,” consider he 
has filled the bill by saying,.““Well, if you ever do, I 


like a 


proper 
1 


lines of industry needs his services? Or does he 


done?” 


and when he gets 


answer, 
would 


chance at your business.” If you are out soliciting 


business, your business is to sell your service—you can’t go 


after it half-heartedly and win—you have got to plug, and 


you have got to use your brains. If there is no immediate 


sow the seed that will 


prospect of a sale, it is up to you t 
bear fruit at such a time as there is a demand for your serv- 
ices. Mere talk will seldom do this, but a convincing argu- 
ment backed up with something that convinces, will turn the 
It should stand out so vividly that it is held by the sub- 
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. 4 
trick, 


firmly established and its field of usefulness so clearly defined 


that it would appear to some experienced welders that it 


it is hardly necessary, in soliciting, to define its many uses 


and applications. Too many welders believe his possible 
prospect knows when they have repairs, so it is only neces 
sary to let it be known that he is after the business. That is 


far from the real facts. The welding business is no different 


than any other, in so far as the rules governing successful 
merchandising fs concerned. 

The law of suggestion can be applied just as successfully 
in selling SERVICE as it can in selling any commodity lying 
on the shelve of the modern dry goods establishment. The 
desire must first be created before the sale can be con- 


summated. 
It is 
photographs 


instinctive for a human being to be interested in 
even a busy man will invariably find the time 
to look over an assortment of interesting photographed weld- 


While he 


explain the complications of t 


ing jobs is looking at these you will, of course, 


he weld and bring out just what 
is needed to convince your prospect that you can do depend- 
In looking 
will be asked 


s of value, which otherwise would 


able work and that he has need of your services 


over the photographs, undoubtedly questions 


that will bring out many fact 


have been impossible to have suggested. 








AUTOGENOUS 


WELDING OF 


THe 


OTHER PARTS 


By }. Tt. 


Leach 


CYLINDERS AND 


WELDING ENGINEER 


at ledye badly eded With the different methods of .we 


( t t a aqaer 1 « cracked or broke quit 
thor i tl mind yet it can be repaired successfully. The question aris 
i the largest to tl st compared with a new cylinder, except 
Wy acked up i new design where patterns have not been provided 
t und road reign type of locomotive for whi 
ts to knock out I lire several months to get a cylinder 
| rst ectri r Is case the evli r ~ 
J to ! ( t necessary to pull the evlinds 
t soot lace, as is possible vy the use « 1 rod and 
1 ¢ © ll 1 t » the rod sho d be heated and the 
t ! ill t it manne! The entire surtace s 
\ ha vie of tron $5 to S55 dee S 
tub lrilled tapped on both sides otf the crack 
d had ly vs be 1! studs These studs should be staggered, that 
t yw ¢ Vn on tne ( id ind the 0 ( . 
‘ itt the i tion o the cvlinder The studs s 
is screwed in tl evlinder in. or 34 1n. and then cut off 
ee ore . . fers the casting \ll dirt should be cleaned fr: 
lin ted 1 t ‘ Ile vefore starting the welding | 
sau shou one at a slow rate oft speed in ord t 
d result the cast iron cvlinder trom becoming heated | 
t ) | t é ( if ort cle ot SWISS Ss Vv" diy 
lla t should he ised It t 





Types of Shipbuilding Work. 


b of welding bath to remove the mushine oT1 do any pre heating to get 


1, and there is no factory weld, although if this is done a much bett 


im as a direct re would be the result 
ples of sheet iron The cost of an acetylene weld 1s from $50 to $175 
ordinary weld This is an average figure, for the Jol 
i SO Many ways so much in size and time that it is hard to arrive at 
led attention with- average, however, the saving in any case amounts to s 
ve put home the undred dollars 


The method of welding by the oxy-acetylene proc: 
follows: The cracked portion should be cut out V-s!] 


in al ele of about 60 degre es If the yroke n or cra ked 


tion is bulged out, a rod and clamp should be used to | 





p as nearly to the original position as possible. Tx 
should be cleaned from the area to be welded Phe 
General Foreman, Pennsylvania Lines, Wellsville, O. nace of brick should be built around the cylindes 
means of a charcoal fire or blow torch the cylinder s] 
5 Dy the carbo heated te cherry red. In some places an acetyle 
< 7 ude t ised for pre-heating the cylinder, but that is expens1 
| Overy Oru \fter the cylinder has been pre heated to the requit 
L casting ul velding should be begun, always maintaining the char 
elding b ; 1 s evlinder will have a uniform heat. In welding s] 
silicon cast iron sticks are used and if this is not availa 
t od grade of air pump rings will answer Che wel 
to 1 Shops the evlinder should be continuous, and if it is a larg 
. v cylinders ne operator should relieve the other. This keeps th 
stores ta uniform heat. If the casting is allowed to cool, the 
vii t l at k | he charcoal or blow torch hire should be 
ene FON tive several hours after the weld has been completed and 
6. st I llowed to die out 
witha ngement \cetylene welds cost considerably more than w lds 
> r Was t electric process, but this 1s often due in part t 


of experience of the operator and also to the met 
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Che experience | have had 


= 


; 1 ‘ ' 
followed. bo-hydrogen 


has been limited to cutting mostly, but it is possible to get 


the same result from it in welding cast iron. 


Other papers on the subject of autogenous welding wert 
also prepared by W. Gale (C. & N. W.), B. F. Harris (Sou 
Pac.), J. H. Frizell (A. T. & S. F J. W. Womble and J 
Powel 

Discussion 

C, W. Walker (Great Northern) advocated banding and 

shing cracked cylinders on the ground that the cost ot 

ying the work by that method was lower than when auto 


venous welding processes were used. Several other members 
oncurred in this opinion, although the majority preferred to 


weld longitudinal cracks even though the detect could be cor 
bands. A i M riorne (M X 


results had been secured by using 


rected by the use of clamps or 
stated 


rass wire for 


St. that good 
this method was not 


r¢ M. H. 


cvlinder welding, but 


venerally favored due to the high cost of the 


Westbrook (Gd. Trunk) described methods used tor burning 
out bushings by the use of a carbon electrode Ile also 


stated that by using sulphur on the weld the added metal was 


made soft so that it could be machined readily Mr. West 
rook gave average tigures for the cost of welding as follows 
Oxy-acetylene process, $3.00 per hour; electric welding pro- 


hour. 


ess. “OC pert 


with in- 


t is rapidly 


world are watching 


ELECTRIC WELDING AT FORE RIVER PLANT 
S 


hipbuilders throughout the 


terest the development of a branch of work tha 


into its own—electric and oxy-acetylene welding. 


ming 


rhe advantages of welding in ship construction in the past 


have not been recognized to their fullest extent, but in re 


been tried and more accomplished 


cent months more has 


nd it has been found to be time and money-saving 


is taken up, 
has effected 


In this article the interesting work of O Dept 
showing how the increased application of welding 


nearly all departments of the plant 


The plates 


1 


into the 


mill 


Yept. begins 


and shapes are brought steel 
to be and then the © | 


laved off from the moulds, 


plates for 
laid 


make 


Burners cut the openings in the 


ts Ope rations. 


doors and hatches, trim the edges to curves and lines 


moulds, burn the lightening holes, and 
that are 
make with the shears and punches. 


In the 


out from the 


any other cuts impossible or more e> 


smith shop the burners also cut holes in girders, 
] 


les and frames, split beams and work on innumer 


Here, also, the 


notch ang 
able pieces in conjunction with the smiths 
join together foundation rings, 
and smokestack 
portant 


Boat 


welders gun 


add 


blower trunks 


rings, pieces to staples and other 1m 


tasks. 
and 


trolley burner 


bent into the required shape by the anglesmith are 


davits and supports split by the 
7 rapidly 
welded into solid pieces by the electric welder. Similarly 
frames are 


solid 


spot welding machines 


stiffener bars are split and welded, condenser 


tormed and false corners inserted and welded into 


pieces. Application is also made of 


to join elementary pieces, supplanting the use of rivets it 


some 


members entirely. 


The accomplishments of the cutting torch are again in 


evidence throughout the assembly space. Plates are burned 
to suit irregular castings, frames and shapes are altered to 


om with bars and clips coming together on the way to 


Welders join more 


heads and weld up inaccessible corners so that the 


the boats bars and fasten pads to 


e tight and strong. Here are fastened in place rings with 
strips welded on to accommodate the proper number of 
rivets, 


Burners cut the major openings on the hulls such as the 
sea chest openings, holes for rudder carriers. shaft tube holes 
other holes The 


struts to the 


and a great variety of electric welding 


rocess is used to weld the shell collars and 





the propeller guards at the tubing to the 


junction of the 


irregularities in the stern and 


stem castings are quickly filled in by electric welding. 


savings are effected by the weld- 


f 
4 
/ 
an 
o 


ers in a few hours on castings in which drilling and other 


iws which have been impossible to 


observe before hundreds of dollars’ worth of labor has been 
spent on then The wrlders repair these ftlaws without 
necessitatir the removal of the parts from the hull and 


nterrupting the normal progress 


of the work on the piece 

Before the ship is launched the welders and burners serve 
many departments by cutting holes for pipe svstems, ven 
tilation systems, electrical systems, etc. The welder is con 
stantly called up to ti} holes in bulkheads and decks, 
in connection with alteration of plans, which relocate foun- 
dations and supports after the construction is well under 
way In cases of this nature great savings are made in the 
cost of construction as it 1s not necessary to tear apart 


whole sections of decks tank tops to build in new parts 


as was necessary before the introduction of electric welding 


work at the fitting-out docks other 


departments are making use of the 


In connection with the 
new process. On our 
cocoa-im: 


destroyers the 
deck by 


strips are all fastened to the 


welding in place of rivets. A great number of mis- 


cellaneous deck fittings, consisting of items such as water 


Way 


block rings, galley furniture deck fittings, 


bars, meat 


combi es, stove pipes, racks, boxes, etc., are elec 


ventilator 
tric welded. Electric welded ladders or gratings which are 


welded to the bulkheads and decks without the use of rivets 


give access to the lower decks where a large variety of work 


is found fastened in place without any screws, bolts, or 
rivets. 
\ll of the strips for the metal ceiling are welded in place 


The D Dept 


a pipehanger or 


has found to advantage how to 
part of the hull itself by 
Pipe stanchions are rigidly welded in place 


for the ] 


make 


Dept 
bracket a 
means of welding 


\ir chambers and other parts of piping systems which are 


tested at as high as 600 Ibs. per square inch are also elec 


trically welded. Clips, brackets, and supporting frames for 
instruments for the electrical department are quickly and 
securely fastened to frames and bulkheads by the same 
method. Furniture clips, mess table pads, metal locker clips 


and many other welded to the decks for the H 


Dept 


In the shops 


parts are 


weldu embraces a wide field of work. 


Welding has superseded riveting in the sheet metal shop for 


| 


anufacture ot 


use in the m ventilation pipes, fairweathers, 
gear covers, port casing, fuel, oil, inspection tanks, bins, 
racks, frames, windshields, gravity tanks, drain boxes, and 
other articles too numerous to mention. In some cases a 
very large saving has been effected in the cost by the appli 


1 


cation of welding in place of other methods of joining the 


various parts in process of construction. Spot welded smoke 
ited exan ple of this. 


welders reclaim broken parts of 


ools, build up wor shafts: reclaim defective castings, re 
pair broken teeth 11 gears, and many other articles 

\n illustration of tl economy secured by welding ts 
the use of this process in making cutting tools. Small pieces 
of expensive speed stecl are welded to inexpensive — steel 
shanks n 1 efficient 1 economical tools, which were 
formerly entirely 1 ( t igh speed steel. Many piicu 
mati 1 electrical t s are repaired and put back into 


service by adding a little metal here and there by means of 


this wonderful “putting on tool,” the electric arc. 

In the maintenance work welders have to their credit some 
of the largest jobs of this kind in the country, not except 
ing the much advertised repairing of the machinery in the 
damaged German ships Hydraulic machinery, steam ham 

ers, straightening rolls and many other most powerfrl 


THE 





WELDING CAST IRON WITH THE ELECTRIC ARC 


3y Robert E. Kinkead 


: 4 cr wT cess 
rt + t ( ta tyV ft thie wel 
, esses, the ele 
od deal from over 
‘ | ‘ r less inaccurate 
14 r the ele ric il > I 
. + ‘ t Ss WwW ch have beet 
- os t cause for all of the et 
en aroused. Yet it is worth while to 
, ‘ - | ental facts in applying 
: ‘ ¥s ve grey iron 
; elit , elds iy of the autogenous 
p t « t t eld | na tor ( ré | € 
‘ , ve t t the metals to be 
ed ¢ It tat ind made to consolidate 
s , welding differs trom 
ae , ' that no mechanical pres 
P lue to the high temper 
t metal It lent, therefore, that any two 
me t ‘ led together by an aut 
REEDS le not follow, however that anv 
, { welded by at of the 
P t rass cannot be 
p ' ( \ t the tact tl t thre 
, ' t gh to apply to brass 
) t r ear other at h h 
‘ P , le Y aut ( 1 S 
P ‘ ] t cl ! logit lor 
‘ t t ' subtpiees th 
. 6 ‘ ‘ 1 ¢ electr ire weld ng 
| 
' rn 1 t tir t ind \ Was to 
P rst +} e | t metal over the 
. ¢ t re that p tto unite with 
, . ] r the t cture In pri 
; ¢ ele the newer process 
tead t f t t molten state by pouring 
t vy t x icet fla or electric are tur- 
th. ‘ ‘ ; 1 f The rey 1ron 
4 14 1 ( led i melt Dat 
; ‘ , ' 
sales al t so that it flows readily 
‘4 oe a ee t lin the welding of cast iron 
, ‘ { ' 1 « t the local irea heate 1 
; : » 4 . nd t tendency of the weld 
P ecome hat when the casting has cooled Grey iron 1s 
he 4 . ssful the autogenous weld- 
processes because of these two facts. With the proper 
¢ eatil ; kill operators, ete it 1s 
bey aeeat Ilv ow | the ‘ken grey iron 
P ¢ as wort epa Sit the oxv-acetvlene 
. r We g Dept rl Eiectric Co 
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1 x1) . 4 OoKeNn Castings Ca ( 
t ( n electrode electric arc welding process 
| has t th oxv-acetvlene ind ¢ 
tus a ses the ar here possible, due t 
t ratiol 
: t ts have been 1 to weld er 
et ¢ ’ veldi pt Ss, using a ste ele 
t r¢ S dr iw ret eel stec roc 
. | t ot the arc melts the rod and a smal 
t t Iten steel fron the rod merel dr ~ 
t ting possibilities of this pk seem 5s ‘ 
] ted we r, due to the tact that the steel depos 
y iron when both metals are molten, absorbs a hig 
centage of rbon, and becomes very brittle Chis 
! phed without preheating the casting results L 
nreliable “weld.” The localization of the heat in the 
electrode arc process is so great that the metal goes thro 
the heat cle; 1. e., is brought to the molten state and 
na very few seconds. Probably in ordinary operation 
kind a unit volume of grey iron at the fusion line p 
throuch this heat cycle in a matter of five seconds. The 


mn the grey iron which has suffered this treatment is 


tically the same as if the iron were heated to a molten st 


and quenched in water Che effect on the steel whic 
been deposited on the grey iron and is near the satur 
point in carbon is the same. 
metal at the time of fusion which ts as hard and 


because on the cast iron side of the line of fusi 


have chilled iron, and on the steel side, quenched high 


There are a number of castings on which such a wel 


good enough, but on any casting the failure of which carri« 


with it the possibility of death and destruction. To use s 
a weld is to court disaster. 

properties of the metal electrode arc we 
process which make it serviceable in steel welding, nat 
vreat localization of heat, makes it difficult to weld or 


iron Some very excellent work has been done ust 


metal electrode process, using a cast iron metal electr 
stead of a steel electrode, and preheating the casti1 
fully betore welding. In this process it 1s desirable t 
the cast iron electrode on the positive side of the wel 
im In some applications the flow of the metal 


using the cast iron electrode rather 
he ¢ nelting bar with a carbon arc. 
\Welding cast iron with the electric arc process is a pra 
which will be very common within a few years Any 
xV¥-acetylene Operator with two vears’ experience in gx 
repair work can handle the are process and accomplis] 
a tew exceptions, the same things which may be accomplis 
using the oxy-acetylene process. The exceptions ar: 
where grey iron of a section less than one-fourth 
thickness is to be welded 
} - } 


The application to the we 


1as already been shown to be possible 


be considerably cheaper in operation than the gas pr 
Whenever it becomes possible to perform a certain operat 
at a lower net cost by a new method, that method be 
an economic necessity 

The rather high initial cost of the electric arc w 
equipment has been the principal cause of its slow progr 

this field Che highly skilled operator of the gas pro¢ 
who several years ago went into business for himself 
a small amount of capital, now appears as the head 
prosperous commercial welding company; and while 
past he may have stood loyally by the gas process, be 
this was his first love, it seems highly probable that th 
that he can make more money by welding the same jobs w 


the electric arc process, will make it very attractive to hit 


The net result of this practic« 


nl 


The commercial operator requires approximately 200 
peres welding capacity. And the market price of this equ 


ment is approximately $1,500 for motor drive, or $1,800 


gasoline engine drive. 
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SOFT AND HARD SOLDERING* 


By Raymond Francis Yates 


Soldering, both hard and sof 5-3 I tant operation 
ith which the model engineer will ve to ne very 
la liar Both processes rec re extensive } tic to be- 
proficient 1 it this should not disc ¢ 1e worker, 
s it 1s quite possible to do good work wit a {tle practice, 
widing the directions are followed «¢ ly and the 
ecessary precautions to insure success are take1 It may be 
that the first two or three jobs of silver solderi or brazing 
not be entirely successful, but after the worker has mad 
few experiments along this line, no difficulty will be ex- 
verienced in doing good work, which, although may not 
e perfect, will serve its purpose 
Before treating the subject of hard soldering, a few words 


will be devoted to the art of soft soldering. The most impor- 


tant part of soft soldering is that of properly preparing the sur- 
faces to be soldered and holding them rigidly in place while 
the solder is being applied. The patience of a beginner in 


soldering is often exhausted when the solder is applied to 


the surface and repeatedly rolls off without adhering to the 





























metal. Many unkind words are very apt to be said about the 
= 
if 1) 
a 
os 
Pi a 
ph 
foe 
———— eee 
Ty 
Al 
AMSA 
Fig. 1. 
various implements employed and the art of yidering in 
eneral, under these circumstances, but the workman may 
est assured that it is no fault of the solder he is using and, 
ne times out of ten, it is the method ot applying it 
Before solder is applied to a metallic surface, the surface 
should first be scraped perfectly clean with a small tool that 


old 


it 


Although the 
to 
is formed in 
the 


will 


an be easily ground to shape from an 
be 

scrape excessively until a noticeable de 

metal. The be 


worker is ready to apply solder. 


file. 


surface should clean and bright, is not necessary 


pression 


t be fore 


should 
the 


uce a thin film of oxide, to which solder does 1 


surfaces scraped just 


he 
rit 


long standing 


as 
lot readily 


Once the surface is cleaned, it should not be touched 


le fingers, as this always leaves grease upon the sur- 
ace, no matter how clean the hands are kept \fter the 
scraping is done and the soldering copper is heated, the flux 


STE uld I \ good f] sold ring can 


dissolving sma 


this 


be 
] \ dr -( hloric 
takes 


the 


Cc 
prepared } 
Prepared Dy 


id. When 


place between the zinc 


applied. ux for soft 


Il pieces of zinc in 
chemical 
acid, which 


This is kept 


is done, a violent reaction 


and the results in for- 


ation of a solution of zine chloride a small 


glass bottle and applied with a small bristle brush or wooden 


*From the book, ‘Model Making,’’ by Raymond Francis Yates 


It 


144) y ly 
i i Cl I 
thre L¢ 
rect s 
if 1; ] Ss 
venient tf 
~ Id ( 
ted to the 
rings 
7 1, + 

114 es 
nN { 
i st n¢ 
enough f 


pay 


ss tion, the zine should be added to 

t cal action takes place. 
( ( ed according to the foregoing di- 
t the lace the solder 1s ready to be 
( fa heavy wire 1s the most con- 
e, es ly for the beginner Che copper 
( t with the work and the solder 
t the copper as fast as it melts and 
ts tl nstant it touches the copper, this 
the per is far too hot, and this 1s.a common 
vy beginners The copper should be just hot 
S er t It after it has been in contact with 





Pickle Water 
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coppr - 


rr a sho 
metal, it 
this tl 

depress 


tact with the 
more or less 
may be e) p¢ 
the thermal « 
very high 
\lthoug!] 
soldering c 





Silver 
} Solder... 


Fig. 2. 


ti \fter the solder has attached itself to 

Vy appear very uneven in places, and to rem- 
it cop s run lightly over the joint to even 
s and projections. In heating the soldering 


not be placed directly in con- 


flame s this burns the tin off and renders it 
nsuitable for use. The upper part of the copper 
sed to the ime and the tip will be heated by 
nductivity of the metal, which, by the way, is 

t is quite cessary to employ the ordinary 
| cases, the best and most effective 
hat of applying the heat directly to the surfaces 


Preces of Silver. __ 
Solder 
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flame used 1 
taminate tl 
\fter the n 
by bringing 
it there nt 
be o1Vel ple 
Many times 
are to r€ S 
in place unt 
nploying t 


Boiler 


Fig. 3 

acne tiers The heat may be supplied by an al- 
soline blow torch or a Bunsen burner. The 

t be et m soot, otherwise it will con- 
and render it impervious to solder. 

tal eat n the flame, the solder is apphed 
t ( ct with the heated metal and holding 
it melts and runs into place The joint should 
of time to cool before it 1s handled roughly. 

t is ‘ Sar to bind the pieces together that 
de vitl wire. This holds them rigidly 
Ite! I der has thoroughly cooled In 

e met direct heating in inaccessible cor- 
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vould eatly help the work. The borax is used 
g flux just as resin is employed in ordinary 
ering The borax is moistened and rubbed on the slat 
Pp es a paste of borax and water. This is p 
the metal to be soldered at the point where the solder 
é ! The use of the small scraper shown is 
r} lowpipe is used on very small work wl 
lat s employed as the source of heat 
solder consists of brazing spelter (brass) and 
Hic ed in varying proportions. The percent 
n the composition determines the melting p 
t i ve anvwhere trom 700° fF. to 2,000° F 
r i solder melts, the stronger the joint it prod 
1 be I ice versa. For model boiler work, a solde 
arative high melting point should be used. J 
i vhere a1 ture with a low melting 
sed to advantage. One thing must be kept in 
vevel nd this is the necessity of using a solder t 
t se to the melting point of the metals that it is t 
ised upor \ good solder to use in connection with 


sists of two parts silver to one part of brass in t 


« spelter. A good mixture for work witl 


ts of seven parts of silver to two parts o 
t Si solder in sheet form can generally | 
ed t large jewelers’ supply houses. The mecl 
| own ingredients and roll it out into a sheet 
ires. This is the most suitable form to use it in, as it 
ré re sucha great length of time to melt 
\ssumi that the end of a small boiler is to 























Fig. 4. 


the process will be briefly outlined 


1 
NaC, 


hanic can obtain an understanding of just how t 


the metal to be worked upon is very dirty, 
ye necessary to scrape the surface with the smallet 
le for that purpose from an old file The end pi 
put in place and held there by means of iron wi 
e ot the borax is then prepared and that portion 
il which is to receive the solder on the inside is 


1 


a thin film of it by applying it with the brush. S 


1ares of the silver solder are then cut with tinner’s 
d laid in places about the bottom of the boiler as ne 
1 ictinge surtaces as possible. The boiler is thet 
the charcoal block and heated. The heat is ni 
ectly t the part to be soldered at first, as this w 
iter in the borax to boil and would be apt to dis 
small squares of solder where put in plac: Instea 
t is firs the work, and the 


ol Ronen ON 


tly to the work and held there 


\fter the 
be 


solder mel 


applied to the top of 


become gradually heated by conduction 


become sufficiently dried, the fame may appli 


until the 


If the 


outside, the 


the boiler was to be s 


solder would be put i 


s into place. end of 


1 


ial ( i Iti Lilie 


torch is used to heat the work, it s] 


n. Ifa gasoline 
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not be brought too close, as the full heat of the flame will 
not be utilized if this is done. On the other hand, if the flame 
s held too far away, the soot will be deposited upon the metal 
nd it will then be necessary to again clean and prepare the 
surface. After the solder has melted, the tlame should be held 
the work for a few minutes, as this tends to produce a 
stronger joint. The work is allowed to cool and it 1s then 
placed in the pickle and permitted to remain there at least 
ve minutes, after which it is removed and rinsed in clean 
vater. In some cases the part to be silver soldered may, be 
quite inaccessible, and a small steel rod, with the end split, 
may be employed to hold the solder if it is in the form of a 
sheet. The work can then be heated to the proper tempera 
ture and the solder held in place by means of the rod until 
it melts and runs. 
\ good silver solder for model work on thin brass sheet 
in be made by mixing twelve parts of silver and one part of 
brass together. This has a comparatively low melting point 
and is called “quick” for this reason. Another mixture which 
is very good for ordinary work consists of six parts silver to 
one part spelter or brass. This has a much higher melting 
point than that described previously, but it is much more 
uitable for some work. In mixing these solders, the me- 
chanic should use care to see that the metals employed are 


very clean before they are melted together, and it is always 


ife to clean them with emery cloth before doing this. 
BRAZING SAW TEETH 
Editor: Along the line of fixing saws, band and others, 


saw in the October issue a letter from one of our lead- 
ng saw manufacturers to the effect that they considered 


he saw better off without the tooth than when welded in, 


1 don’t doubt he is right, as far as welding is con- 
cerned, but the saw need not go toothless. We have brazed 
them both large and small band saws, broken teeth and 
broken in two, and have never yet had one come back with 
break in or anywhere close to the formerly brazed part. 

I also brazed a coil spring of a shock absorber of a tour- 
g car several months ago which is in daily use and still 
holds. This job being thick was beveled as for welding, 
then covered with water-soaked as] 


vestos (as were the saws 

ich side of break) before brazing. The job was then built 
ip to better than flush, reinforced, which of course could 
not be done in case of a saw. Neither was there any beveling 
f the saws owing to their thinness, but they are giving 
laily satisfaction. 

Now I get so much good useful information from The 
lding Engineer that I merely offer these suggestions in 
the hope that they may be of interest to someone. Would 
like to hear from someone who is welding malleable iron with 
success. We invariably braze this metal. 

W. R. Bagby. 


LARGE OXY-ACETYLENE WELD IN 
PENNSYLVANIA SHOPS* 


By J. F. Chandler. 


Supervisor, in Charge of Maintenance of Way, Reclamation 
and Welding, Pennsylvania Railroad. 

t is not often that the oxy-acetylene welder is called upon 

exercise his skill and ingenuity to the extent of welding 

cether two pieces of metal presenting a broken surface of 

square inches, and there are those who loudly proclaim 


+ 


a piece of work of such magnitude is bevond the realm 
possibility. Hence, a description of the work accomplished 
successfully at the renton, N. J., shops of the Pennsyl- 
~ i) ee ] ] ‘ 
a Kailroad, is of more than passing interest 
rough the lacl I Car ) ird employe engaged in 
utting up old metal, a piece of 1'{-in. by 4-in. steel was fed 


a shearing machine in such a way that a bolt in the metal 


Railway Mech. Eng. 


broke off the shear blade at the heel of the knife. This was 
caused by the twisting strain presented when the bolt was 
caught between the shear blades. The broken face was 33 1n. 
in height, 13 in. in thickness at the bottom and 7 in. at the 
top. An examination of the broken parts showed the metal 
to be of the highest ilitv of cast iron, there being no flaws 
or sand holes, showing that the break was due entirely to 
misuse The shear has capacity for cutting 3 in. round 
bars, 3!4-in. flat bars, or 10-in. by 11%-in. flat bars, and is as 
large as tting ines this type are usually made 
Immediate repair became a very urgent problem, as it was 
npossible to ord d secure a new machine under several 
weeks, if not months, and delay in replacement meant much 
delay in the making of billets and forgings for engine work, 


inasmuch as this shear is used almost daily in cutting metal 
for the large furnace from which billets are secured 
A great deal of work has been done with oxy-acetylené 


equipment at Trenton, but nothing to compare in size with 


the case here presented. The question of welding together 
broken pieces of so large a surface was submitted to an expert 
who expressed the opinion that the two parts could be welded 
perfectly. 

“Conscientious objectors” and scoffers were all there with 
their arguments against trying it, not realizing that even if 
a failure resulted, we would be no worse off than with a 
broken shear, except for the expense entailed in the attempt. 
The matter of repairing was finally decided, and permission 
was given to do the work. 

The broken parts were taken to the machine shop and the 
metal was planed away at an angle of 45 deg. from both sides 
of each piece, on one side to 65 per cent of the thickness and 
to 35 per cent on the other, so that when the two parts were 
brought together, lying on their sides, an edge only about 

; in. thick remained. This was left as an aid in setting the 
parts for preheating and welding, and for the purpose of pre- 
serving the exact length of the shear blade. This work re 
quired two days, after which time the parts were ready for 
preheating. 

he broken parts were laid flat, set accurately and firmly 
secured \ fire brick furnace was built around them and a 
charcoal fire started \iter eight hours of preheating, the 
temperature was at the proper point to commence welding. 

The deener cutting, the 65 per cent side, was welded first. 
Oxweld cast iron alloy rods of '4-in. and 3¢-in. diameter were 
fused in from the bottom and outward from the middle of 
the cutting. Ferro flux was used in this work, being con- 
stantly added to insure fusion of the metal. 


1 


\fter it had been filled and slightly re-enforced to prevent 


fracture in handling the casting was turned over and the other 
side welded up in the same manner. It will be noted from the 
illustrations that the cavity to be filled was of an astonishing 
size, 


Six welders were assigned to the work, and were worked in 
relays of two each, using four Oxweld outtits with No. 15 


welding heads The extra number of men was necessarv be- 


cause of the intense heat generated, not only by the torches 
but by such a large mass of iron on a large charcoal fire. In 
fact, the heat was so great that those using the torches pro- 
tected their faces with asbestos masks, and it was frequently 
necessary to dip their ved hands into water to cool them 
Compressed air also was used to blow the hot air away from 
the men at worl 
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WELDING OF LOCOMOTIVE CYLINDERS* 
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i t to this weld by drilling through betv 
stud holes and securing the additional support by tay 
D urs ( ind screwed into the main barrel. 
100 bushels t is veld broken bridges in slide valve 
; els d : Recently this was don nd effect 
t $400 Lhe g linders in place of the one, which 
t t t Irom icke nder which was repaired was an S 
! ted patt a 1 ot been able to make this weld, tl 
r othe | tire pair of cylinders to this engine wv 
ive been necessary \s this engine was one that in a 
I AS i! l iced in the scrap pile, I am satisfied t 
the I] twear the present cylinders 
ng experience with electric welding on cast 
WELDING BELL METAL l am not red to enter into a discussion of this m 
t of a it SO per cent copper » any great extent, but I have examined a number of 
' tion of ill amount ; have been repaired with the electric 
p | proport ae ess and careful examination failed to disclose any fl 
1 br metal, one It t 
ie and] ' 7 
P gecheasige Tenge HEAT COLORS 
t trengtl put r fo 
| very slowly and Names 
11—W hit 9: 
ind dril all hole 10—Light y 
; the crac This will pr —Lem 1s 
t bell « a tire brick plat ‘—Orang 
t itiorm by tire bricks Heat — saa 16 
| sl When it is hot enough : ori mo" 
ff tl re Ise sure that the supports Cheri r tull red 
I inged that no part ot the beil Medium cherry l 
\ tI isual way for brass or Dark chert 1] 
n Brone ro \ special rod, of the >—Blood red 
1, would be better. The line of th Faint red 
ihtly overcharged Allow the bell to -- ~- os - 
When cool, clean up the line of the TENSILE STRENGTH TESTS OF THERMIT PIPE 
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her 
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is entirely cooled, it is said that the WELDS 
ntirely restored by again heating a gig 
ar : ; The accompanying illustrations show the remarka 
tter whi it is cooled suddenly with : 
% sults of tensile strength tests recently made on two secti 
ells may be cooled by using two or P we 
BM ; of 2 in. extra heavy steel pipe which were Thermit we 


By L. A. North 


rcomotive cylinders and other parts has 
d very ccesstul by the introduction 

1 elect: welding. It has been possible 
cylinder ch tormerly would have 
paired with ther brass patch or a 
some other metal, the weld in the ma- 
g a substantial and satisfactory job pro- 
1 contraction had been properly taken 

t us that in order to properly weld a 
ra cast t any make or design, it is 
ly pre-heat to insure a uniform tem- 


perly take Care of the 


contraction and 


ra. 


Clairton, 


Steel Company, 
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\fter the pipe was welded the welds were pulled o: 
| cracking atter the weld has been made ; _ ~ . , 
. f tensile strength test machine. The first pipe broke 4 
en allowed to cool off The success of : ‘ 
. 4 a 1 | 1 , trom the weld at 113,800 Ibs. and the second pipe broke 4 
1 depends largely on the care used in the as : 
trom the weld at 124,100 Ibs 
udgment ot the operator making the 
t irticul t selection of the 
\ Never permit the slightest leak to go unchecked ina wv 
d y observation, one in ing or cutting apparatus. An oxygen leak is expensive 
entit per portion of the cylinder at an acetylene leak is not but danger 


n totall troyed. This was repaired 
t t the four dry, fastened to 
t clamps and welded in place. The 
ted rm temperature to take 
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minutes, 
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expensive 


hose or connections can be dete 
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he regulator valves and closing the 
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If the pressure 


gauge. 
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connection will generally locate the smallest leak. 


cte 


cylin 


valves and noting how long the pressure holds up in 


1 
i 





] 














THE WELDING ENGINEER 29 


“The Géarontced Welding Wire © : 


PIMNCO IRON 
ELDING RODS 


For Oxy-Acetylene Welding 























All authorities since the first application of oxy-acetylene welding have 
agreed that the best welds are secured by the use of Pure Iron. 

ARMCO IRON is guaranteed 99.84% pure iron and is positively the purest 
commercial iron in the world. 


Practically all electric welding wire specifications for mild steel welding 
state that the maximum total of impurities—carbon manganese, phosphorus, 
sulphur, and silicon (five elements)—must not exceed 91/100 of 1%. 

ARMCO IRON is analyzed for NINE elements, including oxygen, hydrogen, nitro- 
gen, and copper, and even then the total impurities do not exceed 16/100 of 1%. 

Therefore, ARMCO IRON Welding Rods flow freely, weld evenly, and lend them- 
selves perfectly to finishing operations. 


Our nearest branch office will give you the addresses of ARMCO distributors in 
your locality. 


““? PAGE STEEL & WIRE CO. 


Established 1888 as Page Wuven Wire Fence Co. 











| Makers of ARMCO Iron Welding Rods and Electrical Wire; ‘‘Copperweld’’ Copper Cla 
ae eae ee Steel Wire; Wire Mill Products, Plain and Galvanized; Wire of ao Analysis; Wire 
iron bearing that mark is Fencing for all Purposes; Factory Gates; Ornamental Iron Fence; Machine Guards; Tool 
manufactured by the Amer- and Stock Room Partitions; Architeetural Iron. 


ican Rolling Mill Compan : ; H Mich. 
weir tien sill, fleveatia sora Plante: Monessen, Pa., and Adrian, Mic 


and fidelity associated with SALES OFFICES: 30 CHURCH STREET, NEW YORK K 

h CHICAGO: 29 South LaSalle Street DETROIT: Book Building 
ig degree the SAN FRANCISCO: American Rolling Mill Company of California 

merit claimed for CANADIAN DISTRIBUTORS: Taylor & Arnold, Ltd., Montreal, Toronto, Winnipeg 
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‘MOST IMPORTANT BOOK 
- AND CUTTING EQUIPMENT 



































(ote 


It’s the REGO catalogue and it may be had for the asking. 


It illustrates and thoroughly describes the complete line of REGO 
welding and cutting apparatus. 


It explains the construction of the REGO Model L welding 
torch, which sells with 10 copper tips for $40. 





It shows in detail the mechanical features of the REGO Model C 
cutting torch, with its 4 nickel-copper, one piece tips, for $45. 


; It describes fully the principle of the REGO regulator, the regu- 
| lator which for ten years has led the field. 


It itemizes—gives real detailed specifications and not fancy de- 
scriptions—quotes prices amazingly low when the quality of the 
line is considered—shows why REGO torches have been an in- 
stantaneous success. 


eS ms 


It is important for you to know about the torch which eliminates 
| the flashback by removing the cause, which operates with lower 
} pressures than any torch heretofore constructed and which 
means increased production—faster work—with less gas con- 
\ sumption. 





It should be in your hands right now. Ask for it. 


SSING COMPANY 
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WELDING HIGH SPEED STEEL [ t t the welding operation and before t 
I processes « \s was pointed out at the beginning of this chapter, in tl 
\ "7 mea! f welding of high speed tips to low carbon shanks, much depends 
tself to on the operator. In ordinary tool room work when a dit 
ey cult or intricate tool or jig has to be made, the foreman sel 
e of | best men to do the work. In the case of fail 


l nt is blamed. With the oxy-acetylene 





‘ee the human elem«e 1s 
' ; p ay however, the blame is too frequently placed on the process 
; sp a av ge ‘ the apparatus loo often the verdict is, “No good for that ki: 
= idan of work.” This snap judgment is usually due to a lack 
- a ena an knowledge on the part of both the welders and their f 1 
n handling work of such a special character as welding t 
' it should be understood that the welder should, if he 
a Cerned, lready experienced in that work, be given an opportunity 
; + Y ; er study and practice and his first failures should neither conden 
‘ ; = ; 9 on him or. the process. The results to be derived from pat 
' emer mto their will justify the expense of the welder’s training 
tl t velder’s failures would ee aa 
nderstanding of the varie 
| ee ee ANOTHER SIMPLE METHOD 
? , se o« @ leet of One of the largest makers of tools in America, welds | 
tts ; a i i: ol ia speed tips to low carbon shanks in the following manner 
: en ois s in burning shanks are rst tormed and then that portion of the surfacs 
t made, should a 
! ‘ t iture in entire heat 
| rst step in we { gh speed tips to low carbon shanks 
t tf the hank yl} h 1 beveled as shown in 
t I t to be beveled The 
ld the |, atter which the sand 
ed off be welded. In order 
t t t t gh carbon steels it is good 
‘ ' it | h the nd the tip to a cherry red 
f r} d up inch of metal on the 
} ! k that to be welded, and also on the 
the tip whicl to | ded, using a 3/16 or '4 inch 
teel we rod and a x Su is is used for cast 
n place the t n the tion it is to occupy, as shown 
( | tack it d weld that side with a nickel steel 
N { t ned ' 1 the tool over and weld 
th Both les should be welded from the end, 
progressing ward the hea portion of the shank 
e re ot for this is a tollow he low carbon steel of the shanks which is to be welded is sand blasted, as is al 
(thie mk) wall absorb heat more rapidly than high carbon the high speed tip. (The welding surface is then cleaned 
tee] t \s the tlame is progressing towards the shank A piece of ordinary Swedish or Norway welding rod, whi 
the high carbon tip is therefor bjyected to as little heat as has been properly flattened and sand blasted, is then placed « 
shank will ( the most of it the shank between the shank and the high speed tip. T 
Now set the tool up on edge, as in Fig. 1 (b) and weld the tool is then placed in the furnace, which operates from city 
lt ere t speed steel joins the low carbon gas, and the tool is brought gradually to a temperature of al 
is much as possible the interval 2,250 to 2,275° Fahr., or in other words, to a white heat. (Time 
betw t d the ending of the welding operations consumed, about three hours.) The tool is then removed fr 
" f ently large tip should be used and care should be taken the furnace and placed in a small press, which is screwed dow 
| pot too long, or the metal to give the necessary compression. If a press is not availa) 


the tool may be welded by simply striking the high speed st 


| | with a hammer. The tool should not, however, 





t W l that a1 1 steel welding rod is recommended, — sharp blow 
me very capable welders it may be said subjected to continuous tapping, as this has a tendency to « 
that in certan Norw r Swedish iron rods and stroy the adhesion secured by the first blow. The tool should 
Vanadium steel ng u L li ithor believes, however, then be immediately plunged in an oil bath. In this connect! 
that the results attained justify t tatement that nickel steel any good clean mineral oil is perfectly satisfactory and it 1s 
ls are preterabl not necessary to use either fish oil or linseed oil. The tool 
Many welders er] x t fact that the physical pri perties then ready for grinding or dressing. 
1 steel and ordinary t steel are so different that 
t re set up by welding Therefore it is essential that 
welded tools be heat tr 1 before cooling from the weld- PRINTING DELAYS 
operatior When possil i furnace should be used for During the past three months Eastern publishers have s 
S purpose If the life of the tool is of but short duration, fered delays because of a strike of printers. Many east 
nt to bury it im In r asbestos as soon as _ the trade papers have been printed in Chicago during this tim 
\ rat s completed \nother good method is to which has resulted in slowing up publication dates. The 
tool on end and in tal which contains any good December issue of The Welding Engineer is delayed because 
his tempering or hardening process should take of the loss in transit of a large package of engraving. 
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Superlative 
Cutting 


Cutting a steel shaft head 18 
inches in diameter in 6 minutes, 
cost of gas 38!/42 cents. 
ger the 
marked is the superiority of the 
oxygen-hydrogen cutting flame. It 
slits through steel as a knife cuts 


The big- 


cutting job, the more 


Get Electrolytic Oxygen 


and Hydrogen 


Obtainable at the Following Service Stations: 


CALIFORNIA 
California Burdett Oxygen Co., Los 
Angeles 
California Burdett Oxygen Co., Oak- 
land 


COLORADO 
Burdett Oxygen Co., Denver 


ILLINOIS 
National Oxygen Co., Chicago 
Acme Oxygen Co., Chicago 
Burdett Oxygen & Hydrogen Co., Chi- 
cago 
Electrox Co., Peoria 
Swift & Co., Chicago 


INDIANA 
{Indiana Oxygen Co., Indianapolis 
Logansport Oxygen Co., Logansport 


IOWA 
Bettendorf Oxygen Hydrogen Co., 
Bettendorf 


KENTUCKY 
Kentucky Oxygen & Hydrogen Co., 
Louisville 
MICHIGAN 
Michigan Ox-Hydric Co., Muskegon 
National Oxygen Co., Detroit 
Burdett Oxygen Co. of Detroit, Detroit 


MINNESOTA 


Commercial Gas Co., Minneapolis 


MISSOURI 
Oxygen Gas Co., Kansas City (two 
plants in Kansas City) 
St. Louis Oxygen Co., St. Louis 


MONTANA 
Welders Supply Co., 


Mountaineer 
Butte 


NEBRASKA 
The Balbach Company, Omaha 


NEW YORK 
Standard Oxygen Co., New York City 


International Oxygen Co., College 
Point, L. I. 


NEW JERSEY 
International Oxygen Co., Newark 
Standard Oxygen Co., Hoboken 


OHIO 
Burdett Oxygen Co. of Cleveland, 
Cleveland 
Ohio Chemical & Mfg. Co., Cleveland 
Ohio Electrolytic Oxygen Co., Cincin- 
nati 


Clarke Chemical Co., Wickliffe 


OKLAHOMA 
Burdett Oxygen Co. of Oklahoma, 
Oklahoma City 
OREGON 
Portland Oxygen & Hydrogen Co., 
Portland 
PENNSYLVANIA 
International Oxygen Co., Verona 
Burdett Oxygen Co., Philadelphia 
(Plants at Chester & Norristown) 
Burdett Oxygen & MHydrogen Co., 
Pittsburgh 
National Oxygen Co., Erie 
TENNESSEE 
Burdett Oxygen Co., Chattanooga 
TEXAS 
Burdett Oxygen Co. of Texas, Ft. 
Worth 
Magnolia Gas Products Co., Houston 
UTAH 
Whitmore Oxygen Co., Salt Lake City 
Utah Burdett Oxygen Co., Salt Lake 


City 
WASHINGTON 
Washineton Burdett Oxygen Co., 
Seattle : 
WISCONSIN 


Universal Oxygen Co., Sheboygan 


BRITISH COLUMBIA 
Compressed Gas Co., Ltd., Vancouver 


GAS PRODUCTS ASSOCIATION 


801 Marquette Bldg., Chicago, III. 























DRILLS AND STRAIGHT HIGH SPEED TOOLS. 


raioht ft 
Cl >» hahisvtd 
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; hy | 
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\\ S 
t sand. When the 





the n at 
h the heat uld 
‘ to ave 
tt vel ma- 
t ( circumstances 
t it g process. 
turned out in 1919 
e t follo this 
rat d frequent 
t t ime plant, 700 very heavy 
t butt proce and 
t were ground 
ected te rop 
t or his waist 
t ich a manner that 
: ' 
( veld Chis 
\f 
‘i 
PRESSURE OF ACETYLENE IN WELDING 
INSTALLATIONS. 

‘ t mr the acetvle 
t d the subject o 
G papers during the 
that rive considerable attention 


months before 


Germany especiall n which the acetylene gas 


as 
pressed by 


t head 
to 4 \ storage tank serves 
\ 1 re rulat r 
} t ind t £ rators ive ee! de 
\ ted States nerate and supply the 
f e at pher \ French con 
‘ | structed generators producit 
) ’ = S per sql re inch 
t t t \ the te idence to S¢ 
vhat es the acetylene should 
t lowpipe \ little reflection and a few experiments 
lut t s problem 
yowpipes which utilize dissolved acetylene, amongst 
t t t ilwavs give excellent results Verv 
i there a return of flat r detonations whilst the 
t t f vit vhat 1s onsidered the 
Ss ot x) n and acetylene. Fur- 
\ t t ‘ t almost the same 


+ + lowninec ec hio 

1 direct { io 
1 ( I ire - 
t with dissolved 

+ + +1 e¢ ec 
1; 1+ 
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th dissolved acetvlene 
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issolved acetylene may be traced 


ng the acetylene at a pressure much higher than that 
iS I ry type of generator. It was considered 
tt t most portant factor for the good 
t ction of low pressure blowpipes 
\ t o the past 10 or 12 yea \ 
been placed on the market which aspirate the acetyl 
ith much lower pressures of oxygen and at the same t 
more perfect mixing of the two gases. The retur 


has almost been overcome whilst the p: 
f oxygen ft icetvlene consumed in the 
req qd trom 1-5 or 1-6 to 1-3 or 1-2 


say that with a 


blowpipe 
and even low 


well designed low Dr Re 


hblowpipe the results obtained are practically equivalent t 
the dissolved acetylene blowpipe. 
Che question of the pressure of acetylene is always 


ping up, but less than in previous times. In many cases it 
‘ ey 1x 
is Mlliy 


iry to very slightly increase the pressure, 
holder for 


simply loading the gas example, for obtaini 
more satistactory results with a particular make of bl 
pipe. The French Association have shown that a pressur 
8 to 10 inches of water is practically sufficient wit} 

blowpipes using pure acetylene. 


he use of dissolved acetylene has advantages of sit 


di ¢ ( ce which are incontestable, but it is useles 
to attempt to follow its path with generator practice wl] 
give entirely different and sometimes dangerous conditions 

t preterable, where increased pressure is requir 

ses dium pressure generator on the lines of t 

ench Company in which the pressure does not { 
pounds per square inch. 

[To repeat, it is possible to obtain just as good results 
ood mode low pressure blowpipes supplied from a ws 
designed low pressure generator with acetylene at 
sure of 8 to 10 inches of water. The service pipit 
designed so that at a maximum consumption the loss 
sure does not exceed 5¢ inch and where the hydraulic 
pressure val does not absorb more than 2 inches 
sure. 

It is ess to note that these remarks refer to 
ent, but it is clear that blowpipes have not reached th 


One can forecast, however, fron 


perfection 
remarks that, on the grounds of efficiency and ec 
replace 


ment of low pressure generators by install 


tions working at a high pressure, the day is far distant.— 


D. R Welding Journal 

\ safety valve is no longer safe when tied dow: 
man who ties down the safety valve of a steam boiler 
eceiver or acetylene generator is monkeying with deat! 
itself. He is unsafe individual to have around 


and should be tired as found out. 


Soon as 





that has been 
ited castings and welded parts is a most excellent pa 
steel 
superior fireproof heat insulator, which cleans off easily 
used indefinitely. 


\sbestos paper used for protecting pré 


for annealing dies. It crumbles readily and forms 
may be 
ler should learn to weld quickly, using the larg 


tip consistent with the 


The wel 
job. It is much the same as usit 
machinist has small work to do he chooses 
ight hammer for any hammering required, but if the j 

heavy, and he kn business, he will use a hea 
will be 


as large a tip as the job will 


ows his 


Less distortion produced in weldi1 


ld - 1+ 


stand than would reg 





small tip were employed. Less gas and less tin 
will be required, and the job will be sounder throughout. 
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The Milburn Quick-Weld 
Torch is Different Be- 
cause It Welds on 
Equal Pressures 

















metal is eliminated and the consumption of oxygen is greatly reduced. Oxygen 

is the expensive part of any welding job. Cutting your oxygen consumption 
means cutting your greatest expense. The efficiency of the Quick-Weld is not sac- 
rificed by operating on equal pressures. In fact it is the most efficient as well as the 
most economical torch on the market. 


RB Y using equal pressures of Oxygen and Acetylene all danger of oxydizing the 


This torch is proving its value to hundreds of firms all over the country. Try 
one at our expense. Write for Booklet No. 34 which describes it in detail. 


Milburn Acetylene Lights are the right lights for night work. Write for Booklet 
No. 24. 


Milburn welding and cutting torches are covered by U. S. patents and the 
Alexander Milburn Company guarantees full protection to vendors and users of its 
products. 


HE ALEXANDER 


MILBURN 


MPANY - BALTIMORE.MpD 


New York Chicago Pittsburgh 


G 






San Francisco 


51 E. 42nd St. 1012 Kimball Bldg. 406 Bessemer Bldg. 1037 Monadnock Bldg. 


Philadelphia Distributor: M.K. Epstein, Lincoln Bldg. 
Agencies throughout the United States and Canada. 
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Co-operation. 


\ LiEkNTION lirecte t irticle written by 
d Poa) p 


Lie rit returi rol urope and which 


} il} i } } 


ies experienced by 


| re | ral 11 procuring eas 
t gases we are all ramiliar witl prior to centralization of 
tuthority nd t irticle tells us how these ditticuities 
! t Armistice was signed, 
t w that t it is history, should 
‘ oO t t ere rp gratitying Our cur! 
Osity ts ld to t ‘ who are concerned 
with t ‘ tvlene in t the ict that 1f organizavuon 
i l t ( it t y f Vy are equally ital to an 
tr | ther wor "i to say that the oxy 
tvle ne t t st needs OorganiZatlol 
( s it idly 
t true that ¢ t pr re ver made in this 1 
tt t past thre ears but it 1s also true that we 
virtually pit ked into this progress and the strides 
( t ted effort of a co 
rdinated t | t t rs manutacturers ind 
thi hav t x a wallop at everything inimical to 
XV-acetvi wel { st t keep fit and wu trim, 
whe! 1 I ( ‘ \! they Ve walloped each 
ther 
Lhe ntor it ( it l te give day oO! the sul 
t oft oxv-acet \ v theoretical or ica 
1 We may know perfectly well how to go about a given 
weld problem, t as is Ww W the exact process 
f doing this particul b 1s t t which halt 
1 n skilled welders w v different ethods tind 
11 | ‘ ‘| irre] all ‘ i\ a t \ >» right 
The Frenc Weld SOK 1 S laborat \ and 
experi ental statior1 in ¢ ire f | gineers d Metal 
lurg sts who ré ci stantl Cl l aeve ping OX 
icetvlene welding il gg sate s t 1 re scientific 
lines. This is al eing done l nd no doubt in 


Major 
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\W\ e: .4 etvlene industrv of the United St 
Is rimental station—a place where dis 
t sed engineers and metallurgists could s 
I s 1 s. Such an organization or lab 
t expensive and it should fe 
A Campaign of Education 
Ea HI » welding shop must be continually on the 
! business. The process of autogenous wel 


1 that the welder must constantly bear in mind t 
people y S| d be familiar with it and its possibil 
‘ times ow nothing about it. 





is directly up to the job welding shop 


remedy If, tor instance, he who is called into a factory 
quote for welding a broken casting, he should invite hims 
to walk through the plant with a view of making sugg¢ 


g 
welding could be applied in that particul 


industry. 
Carrying an advertisement in a local paper might hel 

big results are always secured by personal canvy: 

by a practical man. Very few industrial establishments « 


fail to “give up” some work when the welder who is et 
and practical gets through an inspection trip. 


Let’s Hang Together 


Wi 


1 
DAaACK 


much on a 
in November, 


can’t improve suggestion we made 


1916. It good advice an \ 


Was 


repeat it: 


“Just before Hancock 
the Declaration of Independence, some one said 
“Men, in this 


the pointe d 


John put his famous signature t 
solemn! 
together.” “Ves.” came 


don’t—we'll all 


hour, let us hang 


retort, “for if we hang se] 


arately.” Because they hung together a new nation vw 
possible. 

Unity, or union, means nothing more or less than 
operation, and co-operation makes possible the seeming] 


impossible. Co-operation concentrates individual strengths 


and makes one mighty strength. 


Chere 
lustri 


welding ind 


should be better and stronger co-operation in 


a concentrated movement, in fact, to carry 
the doctrine of the 


efficiency of welding and cutting to t 
this 


this country 


remote corners of continent. There is plenty of bi 


ness in for manufacturers of first class arti 


and there is going to be more business. The art of weldi 
and cutting is in 
broaden out find 


field is just beginning t 


its infancy, the 


tact 
continue is a 


itself in Just how long this 


fantile period will matter of conjecture, 


unless we have 


co-operation the period will necessarily 
lengthened. 


work to be d 
by welding interests before we take our rightful place in t! 


There is a great amount of construction 


country’s affairs as a first class industry. Small grievance: 


and difference of opinion should be laid aside for the « 


mon good. 





Writing for Trade Papers 


EF VERY man, 
4 if he i 


if is observant of his 


whatever his occupation, is able to wrt 


surroundings Every edit 


mourns the fact that many practical men, whose ideas wou 
benefit a host of others, 


are either too busy to put th 


thoughts on paper, or are too busy to write. Others wl 


make the attempt use too many words. A writer in a well 
known technical paper says: 
It is that should be a editor 1 


order to successfully for a trade paper or a technica 


not necessary you born 
write 
Write 


you start to write have the idea clearly in your mit 
and tell it in as Never 


journal. 


simply as you would talk—be natural. Be 


few and simple words as possible. 


about a thing that is not clear to 


you, as 
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Ask the Welding Operator 


No one can give you so many reasons in favor of 
Lincoln Arc Welders as the man who uses one. 





















Some points you can see at a glance 
the rugged construction of every part 
the simplicity of the control gear 
the absence of any complications for 
the maintenance man to understand and 

take care of. 


But the welding operator can tell you 





many other reasons why he prefers a 


Lincoln Are Welder. 


The easy adjustment of current to suit 
the work—the automatic control, right 
at the generator itself, which eliminates 
power wasting “ballast resistances,” the 
steady, easily started and maintained 
are insured by the Lincoln stabilizer and the 
design of the generator, even with the roughest 


work surfaces—the certainty of the machine 





being always “‘on the job’—all these are prac 
tical features which the experienced operator is 


quick to appreciate. irc | the eee of the Big Four R. R. at 


They are the reasons why he can get through 
20% more work with a Lincoln Arc Write for Bulletin 104-W 
Welder and do it easier. . 


ace "Fhe Lincoln Electric Co. 
Sears without damage. Cleveland, Ohio 


years without damage 


New York City Cincinnati Columbus Boston 

Buffalo Chicago Pittsburgh Charlotte, IN. C. 

Syracuse Detroit Philadelphia Minneapolis 
Baltimore San Francisco 


The Lincoln Electric Co., of Canada, Ltd., Toronto-Montreal 


Agencies in other principal cities 
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t t iking it clear to It should be understood that without departing from t 
scopt the invention other means than the above descri 
, ave thing may be r the purpose of bringing into contact with 
t telligent man can find heated metal, substances adapted to enter into combinati 
tere t his everyday worl vith sa ind form fusible products, for instance the fus 
Don’t be raid to ex substances may be arranged in the form of a rod or the 
t t t n ( iY entences ilong the electrode. 
t ntence 1S always more It should be remarked that the metal of the rivet head 
; points to be not necessa entirely converted into slag or fusible all 
i thing to write about; under Part ot thig metal can be carried away, as is the case 
t t t sts m as process with blowpipe cutters, in the slag or fusibl 
| without having entered into combination, 


Ma 1 rougl The diameter of the electrode and the intensity 
rv within fairly wide limits. Nevertheless 
nt intensity of 250 to 300 amperes (continuous curre1 
xceedd when it is desired to remove 


PROCESS FOR REMOVING RIVETS AND CUTTING a ; et : ie ‘ 
as vithout deteriorating the plate in which they are fixed. 
METALS. om we ; 
This process can be employed with alternating current 
piercing and cutting plates and beams; but it is of 1 


ular interest for the removal of rivets—By D. R., 





R itting rt ur terest 
' ng Journal 
t ticularly in the niet 
{ yllisi 1 and 
a ik al alle WELDING CAST STEEL 
bch i ai Ul i’ | i) 
{ \ 
fected by cutting off one head : ; ; 
: ' ' ‘ \ , Relative to the welding of cast steel diaphragm for st 
t hand or 1 ne tool and then punching ; ee ee 
; e: but of lat a as iat turbine, I did not receive a sketch of this job and ther: 
, , 1 , 1 do 1 t inderstand the exact details. 
cuttings | | of the rivet is first heated 
: : ; ; he use of the copper backing indicates that the operat 
t WP] tte nd on reaching a sul , 
vas resourceful enough to arrive at the solution 1 
t t of supplementary ; 
, prot tly 
P I imagine that the same job could have been done wit 
Ie 1 tor separating or tusing a ; ‘ 
Ky me : : ; : the use of the copper backing by the skilful manipulati 
ructure yy bringing a carbon : : ; 
; 7 ; of the arc, so as to hold the greatest amount of heat o1 
t | to | t . al Source Or electricity . - 
oe Vs ; leavy section rather than allow it on the light section of t 
t contact wit th het 1 materia whit Is to be sep- se , 
| , ' oa , . baffle where it would burn through. 
ited, the itter Ing connected wit the ther pole or the Bi : : : ? 
i \ "1 e In cases of this kind, where the operator has a macl 
e oft ricity is well known in all fusing opera : 
= a ‘ which can be regulated so that only a small amount of 
W ] ! etri 1 s used, the metal, aS soon as = , a , 
; ; er ; oe is used, the difficulty from burning through on light 
; | 1 tions can be avoided by the use of small electrode, p 
\ ly inch in diameter and a very low current. 
L.. B. I 
ti pre nt invent sa process which t a - — 
t! il of rivets or cutting of metals by means of 
elect! vo without anv 1 Pe eS TINNING WITHOUT A BATH 
; Copper pipe coils that require tinning may be coated wv 
. nsists essentially in fusing the head of the , : 
Sealey ; ; pure block tin without dipping into a tin bath Che 
ectric arc of suitable intensity, and at the sam« ‘ E ‘ 
, ' ' ' | , , should be suspended between two supports on an iro1 
ng the metal ot the rivet head to combine with ; , : 
' , or pipe so that it can be freely turned around as the tin 
tunces adapted to form therewith compounds which are : pm a: 
| 1 . , a proceeds The copper coil is heated. section bv sect 
t tusible and liquid at the working temperatur« : } ‘ ; : ; 
; “p ek a with a preheating blowtorch, and the surface is fluxed 
chloride of zinc. The tin 1s applied from time to time 
the end of the bar, and is wiped with a swab made of w 
t 1 | ! t ectricity, whilst . ; ‘ ‘ a ‘ 
: cotton waste soaked in the chloride-of-zinc solution 
‘ vi clean wooden tray should be placed beneath the coil to cat 
sis sears the tin that runs off. With a little practice a welde: 
iting con- tin copper pipe coils and similar parts smoothly and qui 
¢ 1, ¢ vith ; 
\ t] electrode is ; 
lops and the CAPT. MALONE WITH K-G 
aa wae wan a See Nb ae, Ses Capt. Geo. B. Malone, formerly of the Engineers in cl 
¢ ] , ¢n¢ for makir of the Engineers School for Oxy- Acetvlene Welde rs, W 
t loetrod ' one gton Barracks, D. C.. and who was formerly Works M 
‘ is oe ager for the Bayonne Casting Co., Bayonne, N. J., has 
form { ites ste Cece Mic edtntita olen eadawoadGidie on appointed General Manager for the K. G. Welding & | 
; PK, ae ee P et] aoe , : ting Co ne., New York 
. - + ters 1 1 . 1 
V With an ele Spare 1 pains to make a good job when fitting up » 
\ vering x and cutting hose. Spread shellac on the nipples 
st} note ’ wrere? i »~ ) £ omaee -- . so Lele r 
i \ nt of 250 to 300 am forcing them into the hose. The shellac quickly hard 
thre rac te h diameter can be and makes not only a tight joint but a cemented joint u 
Is ing rubber to the metal 
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, , SA SS 
Welded 2-inch Pipe SD 
Stopped a Flood-Driven Barge 


—And Never Sprung a Leak! 


| is MEET a temporary situation, the load from a 6-inch high 
pressure gas main was put through this welded 2-inch pipe line, 
laid on temporary piling across a river. 
I'loods came, washed away the false structure of a new bridge, 
tore a barge loose from its moorings and hurled the entire mass 
down on this slender 2-inch pipe. 


It held them all. Not a single leak developed. 


W herever strength, permanence and tightness are essential you 
will find joints are being welded—joined together “for keeps”. using 


Trot Ofile 


Nation-wide Prest-O-Lite Service brings Forty plants and warehouses insure Prest- 
ae 


straight to the user's hands a single eylin- | O-Lite users prompt and adequate service ; 
der of highest temperature gas—-or hun- wherever located, there is an_ efficient 
dreds of them. Prest-O-lite producing plant near. 








THE PREST-O-LITE COMPANY. Inc.. General Offices: 30 East 12nd Street. New York 


Kohl Building, San Francisco 








In Canada: The Prest-O-Lite Company of Canada, Limited. Toronto 
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WELDING MILD STEEL. 


By H. M. Hobart al 0.29 per cent 
\1 "9 
. . . : wal se 0.3 re nt 
Chairman Welding Research Sub-Committee. ene = 
Phos . 0.015 per cent 
a ms under Sy Ipl r = ; ene 0.032 per cent 
le t of the Weld- Si i 
; , laine 1 Physical Properties. 
' | }- t Cory atio lhe , , - . is 
P : le 1¢ strenet! ID per sq. in 67.400 
t t estigat en to extend the i 
é , Elongation, per cent in 8 inches........ 25.25 per cent 
t t t 1 chant ships and, ; : : 
. ; Another lot about 1 tons of -in. and 1-in. ship it 
( yr Obtaining the 1 , , ‘ : . 
] kindly furnished to the Committee by the American Stee 
( g wel x in place es : * ‘ ; 
—- ; Wit Compa for the purposes of the Committee 
t t t I uch ships . a ‘ : ; c = 
; searches s analyzed by the Electrical Testing Labora- 
Composition of Ship-Plate Steel tories with the following result, four (4) analyses bi 
' ' employed in such | ! each thickness 
P +] an Maximum Minimum 
t > ‘ ii¢ plate ~ 
) a : TT) van Tr) 
‘ \f H er Co of Llovd’s Per Cent Per Cent 
‘ : , ents %Inch 1Inch “W%Inch 1Ine 
formation may be 
' Carb. 0.2 0.28 0.22 0.26 
' ( t tee] it iployed in Amer- ; ; ‘ 
; ne S¢ 53 40 0.47 
18 ¢ truction of merchant Mangat 0.44 0.53 0.4 4 
’ *_hosphorus 0.033 0.933 0.028 0.027 
! ent t late to the chemical Ph t ; . : : 
| t trength of 58.000 |b The specifications of the American Society for Test 
' © their lower limit Materials for structural steel for shops (serial designati 
O00 0.59 per sq. mm.) for \ 12-16, p. 98, A. S. T. W. Standards, 1918) are in abstract 
t . as A 
oe 
t it l or the Com ittee iS TOHOWS 
P ' }?} osp!l rus (a id steel), not over 0.06 per cent. 
t t irious works data 
‘ | Phospho s (Basic steel), not over 0.04 per cent 
Sulphur, not over 0.05 per cent. 
Carbon Conte nts on 1 , ] 
| . —py Tensile strength, between 58.000 and 68,000 Ib pet 
lor Plates 
% Inch 1 inch Klongation, min. per cent in 8-in. 1,500,000/ tensile strengt 
Vhick Thick From the above data we have a good idea of the kind 
1 »”? ° . . 
0.14 Oe steel ( ection with which it was the Committee’s 
0.14 0.25 : ; , 
; nd } rate reldine 
019 Q OF and specitic task to investigate welding. 
0° 0 20 DP we nd f Iding are under investigation at present 
(1 Fusion welding. 
\ t OSO0 0.35 ) Spot elding 
( t 24 0.29 ne é ; . ; = : 
| z These are totally different kinds of welding. The f 
{ Qo% 0.20 mental difference is that while in fusion welding no pressut 
/ t 0.1 0.27 se! ed, the success of spot welding is entirely dey 
:, ent ups the application of both heat and pressure I 
} t 0.95 0.3 . 
. ge xa the spot wel of thick plates, the required pressut 
l I t 0 » 0.28 
it i] very reat 
ty t t on to 0.50 per cent The main features of each of these two kinds of weld 
! will now be stated 
S 0° ny, t to 0.35 per cent Fusion Welding. 
’ The ter fusion welding is employed to cover gas we 
ing and electric-are welding 
1 ! 1 : = - e 
‘ ‘ i!) ) ( t carbo! Gas welding is usually effected by simultaneously fu 
’ a es, a C U.20 nt carbot with an oxyacetylene flame (1) the material at and near t 
| everal t t mm.) plate from — surfaces which it is desired to join, and (2) some materia 
tl l of tl ( hest SI | aany, Which was (which is usually similar in composition) in the form 
¢ loved ul i I c Nan investigation rod, the tip of which is subjected to the heat of the flame 
cle the Wirt | en analyses were made The oxy-acetylene flame is directed with one hand and t 
t ea Sta Is | ix im and minimum welding rod is manipulated with the other hand. 
, purities tor these seven sam Preferable Kind of Covering for Welding Wire 
were follk ; ; 
With regard to covered electrodes, while some claim that 
Maximum Minimum a | Ne pees tot he 
a thin covering obtained by dipping, accomplishes the 
‘er Cent er Cent ; ‘3 -. iat ioe 
= sired purpose, others contend that it is desirable to provi 
( at 0.25 0.24 . : 
M a thick covering of appropriate material, which, in turn, 
Mang , 0.46 0.45 a f | 
1 suitably impregnated Moreover, even for covered ¢ 
I’h 0.043 0.039 . : ae ig 14 
trodes the usual belief is that the greatest care should 
SUulpt OO31 0.027 i ° 1 
given to the composition and quality of the welding wit 
Sih 0.052 0.024 ; 1 . 
to which the covering is applied. In other words, it is 
For t mate the t 1 Standards ‘Norts —_— he ee ; 
: al — standards report generally held that the use of inferior wire salvaged as 
Vield no t ; 850 I] ' . - 1 
' dicated in the second paragraph back, will permit of obtair 
| tin te ter sile <tr ' +} ‘ "i ' red 1 1 4 = - 
= se pe eee ing the best quality of welds. It is important that the cover 
EK longatior 2 in 8.6 pe t } 1 } ni t 
! ing shall be so designed as to be consumed at a definite rate 
—_— wing manu ture ita ply to about ten tons as compared with the rate of consumption of the enclos: 

f halfinoh efits tate eumntio’d tue oh Pc ae ae ‘ 

r nal ch ship plate supplied by the Worth Steel Com- welding wire \ consequence is that any particular gauge 
, : — ’ a aun as ‘ ee “ree La at. : 
eee t Claymont, Del, and t e used for testing elec- of covered welding wire must be used within rather close 
tr des 1 
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Manufacturers of 


SEAMLESS STEEL 








Butane 


Interstate Commerce Com- 
mission Specifications 


RIGHT PRICES—PROMPT 
DELIVERIES—SUPERIOR 
SERVICE 


Wm. Wharton Jr. & Co., Inc. 


{Founded 1859] 


Gas Cylinder General Sales Offices: 


30 Church St., New York City 
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UNIVERSAL OXYGEN COMPANY is 


BOYGAN,wis, 
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DISTRICT OFFICES: 
Chicago 
Philadelphia 

Scranton 


Boston 
New York 








Pittsburgh 
Cleveland 
San Francisco 

















Welding Without Disassembling or Preheating 
ooo ARE YOU WELDING 


cracks in crank cases, cylinder 
blocks, frames and other parts 
without disassembling or preheat- 
ing? 

Our ALTERNATING CUR- 
RENT WELDER welds up 
crank cases, frames, cylinder 
blocks,—in fact any break or 
crack that we can get at—without 
the heavy cost of disassembling or 
preheating. __ 

The cost of the job with our machine is 1/6 to 1/10 of the cost of doing it 
with other apparatus. 

With one of our machines in your shop you could make money on the 
automobile trade. ; 

ELECTRODES, EXTRA FLEXIBLE CABLE, MASKS, GLASSES, 
HANDLES, etc., in stock. 


Send for Catalogue No. 104!! 


ELECTRIC ARC CUTTING AND WELDING COMPANY 


222 Halsey Street, Newark, N. J. 
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‘ } ] ri ree from rust ( ( re i 
t t _ ol ] + lay . 
t due t rication during 
per cent 
it 
I I ich : J 
‘ trodes must, before shipment o1 
| iside 111 , : : : , 
: how ) mercial weldability when teste \ 
| carbo! lOW ¢ se 
eri ‘ i veldet The electrode material s 
ted that quat ; 
1 rot lat ely s lI particles through the 
rity 1 té Sile > 
\ t t ] nomell 
‘ . 4 il | ( a 
Not ( t des to above specificatho sputte t 
| ‘ 
‘ vite 
‘ ¢ e ad ped 1 milk « lime \ A 
‘ mit cr : ‘ 
yetore welding his dipping may be don uantit 
ll) ) t 
tock on hand and allowed to dry, or welder may 
+ é fe + 
tt of solution on hand into which the electrod 
le tel € ¢ velding 
vel 
; ‘ md Shipping Electrodes s 
d in straight lengths of either 14 inches or 28 
, ; 
it nm in bundle ot 50 pour ds or 100 pounds as 
( ‘ 
\ ill e Wrapype d in heavy paper secure 
F ’ 
marked on one end showing diameter in mil 
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| Composition of Metal Deposited in Weld 
\ een ma le rf che 114 il cor 
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t ! that ‘ ited elow trom the West 
i? ter n Capta (a iwell’s report To these re sults are 
t thie l Cs i Wire is sup lied to the tl 
to be an agree R. KE. Wagner t is notable that most of the i! 
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Polarity 
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or carbon-at welding, the standard practice s 
ect the graphite electrode to the negative terminal 
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Wagner states as his experience that it is very diff 
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hans ae ee ry , eld with the carbon are when the polarity of th irl 
. e specifica 
! ¢ ¢ Ss positive He states it to be almost impossible +, 


i Lemy the heat to the point desired and the welding qualiti 


S ‘ : the arc under this conditon are very poor. He conclude 
Specification for Electrode Wire for Electric Welding in Our experience has taught us that it is next to impossi 


Connection wth Mild Steel* to weld with a carbon are unless the work is positive at 


elect } ’ cative 
a , 
‘ ' ) , ) r1« ior met ire welding with hare wire, the elect 
e . : 
ly mnected t the negative terminal, but instar 
Li: si or 4 ‘ - 
Ve if wire which Works best whet! 
site polarity is employed \lso for some particular s 
' ind sorts of welds best results are sometimes obta 
O55 ‘ t : : , ’ 
ya reversal « the polarity With electrodes | 
oO0 ¢ ( i z ; ° 1 
ered with flux, the positive terminal is almost 
‘ mnect to the electrode Plenty of more or less pla 
, y OX ‘ , 
reasons tor t se differences have been offer 
sions. On careful reflection none of the 
t larl tistving \mongst other s 
t 1 "7 1 
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tM) sf 
t it ent circuit and of overhead wel 
» 100 
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le ganterial feo ots, . a Direct Current Versus Alternating Current for Arc Welding 


While up to rather recently it had usually beet 


at irc weldil required 1 direct-current supply 
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RED SEAL FLUXES 


The Best is the Cheapest 


We offer the same FLUX that we have 
been using in our own shop, which is the 
largest in the SOUTH, for eight years. 
: RED SEAL FLUXES are the best that 








You can’t afford to use less than the best 
facilities in your repair work. Imperial Welding 
is first in Safety, 







iciency Its maintenance 
f the small gas consumption, : 
ften pays for its cost. can be bought at any price and at much 
We are headquarters for Welding, Cutting, lower prices than many inferior brands. 


‘arbon Burning and Lead Burning Equipment 
and Supplies of all kinds and ship on short 
notice Write for the Imperial Catalog and full, 
detailed information regarding methods of oper- 
ation, economies effected, etc. 


IMPERIAL BRASS MFG. CO. 


522 S. Racine Avenue CHICAGO, ILL. 


RED SEAL CAST IRON FLUX Per lb. 
1 to 5 Ibs. $0.50 
5 to 10 lbs. 45 
10 to 25 lbs. 42 
25 to 50 lbs. 40 
50 to 100 Ibs. . 37 
100 lbs. or over . ae 
Prices on FLUXES for other metals furn- 
ished upon application. 

Cast Iron Rods, Welding Wire for Steel, 


Aluminum Rods, Tobin Bronze. 














Write for Jobber’s prices. 


Memphis Welding Co. 


MEMPHIS, TENN. 
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WELDING PINCER , 
MODEL 3 
Price, $1.00—3 for $2.50 


U. S. A. Patent No 
1301185, April 22nd, 
1919, Foreign Patents 
Pending 






Length, 16 inches. Weight, ™% 
pound. Holds the welding rod 
tigid at angle shown. 


A slight pressure on small lever opens jaws. 


SENT TO ANY WELDING SHOP FOR A 30 DAYS’ TRIAL ON RECEIPT OF PRICE. 
If not needed after that, return pincers and money will be refunded promptly. 


Jobbers and Agents, write .. SORENSEN, 18 E. 16th at., CHICAGO 





























Campbell’s “Oxy-Acetylene’”’ Welding Manual 


By Lieutenant Lorn Campbell, Jr. COWES 


Introduction. Part Three — Steel 
_ I. Apparatus. Welding. 
Ordnance Corps, U. S. A. : 1... an 
° . e . Ill. Shop Equipment. Welding. 
Lieut. Campbell organized anda conducted the Army IV. Apparatus repairs. VIII, Brass Welding. 
W 2] 1j C ~h ] i P cal Il] | | ree 2 . l : Vv. Preheating Agencies IX. Part One — Alum- 
eiding ocnoo at eorla, . IS new Manual 15 VI. Part One—Welding inum nny 
ce ic xYNerience re ; rainino « 1er of Cast Iron. Part Two — Alum- 
based on his experience there . in training soldier oat, Oe ties ally = Pe 
welders. 154 pages, 89 illustrations, bound in cloth of Cast Iron. Part Three—Alum- 
Or ; Part Three—Weld- inum Welding. 
$1.25. pink of Cast Iron. X. Welding of Malle- 
~ at our—Welding ple Tron. 
THE WELDING ENGINEER of Cast Iron. XI. Oxy-Acetylene Cut- 
“1: VU. Part One — Steel ting. 
Chicago, Ill. Welding. XII. Carbon Burning. 
> : . Part Two — Steel Glossary. 
608 S. Dearborn St., Welding. Index. 
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Periodicity for Alternating-current Arc Welding 
e pe ity 
‘ ae ; 
‘ ’ perio age 
the er hand, 
+ turent ve 
¢ (Jctober, 1918 
t \\ ¢ IX¢ ( Sub 
that t t General Ele 
t t that alternat g 
t i t i Irequency as 
0) ( Mr \W agner 
t t it either of these 
( ( idil Id at 500 


Analyses of Electrode—Per Cent of Impurities 


Misut 1) : ir Ss 


} ) OO O04 0.016 
‘) 1) Ooo OOors 0.007 OOS 
( . 11 0.72 0.09% 0.125 0.011 
} ‘) f 0.17 O50 O01? OO45 0.011 
| ow if O.010 0.046 trade 


Analyses of Deposited Metal—Per Cent of Impurities 


Miavt t e Phosphorus Sulphur Silicon 

| ¢ ot > 1s ov 0.036 0.011 
¢ O.OLS O.O?0 O.072 0.011 

( le Og 011 OOS6 0.072 0.011 
I] }? 0.14 0.14 00] O.039 0.011 
| i O04" 0.08] O.O1L9 0.026 0.000 


Bare or Covered Electrodes for Alternating-current Arc 
Welding 


\\ ! ta that a vel r with alternating 

t | t best t Ove ed electrodes are 

¢ ippeat t ha reel ( nelu vely demonstrated by 

t that I It t ( obtained under com 

mercial nditior with bare electrodes and an alternating- 

\ novice { re quickly learn to weld 

l ilternati urrent supply it he employs flux-cov 

lectrod But he can ultimately learn to weld just 

full vitl re electrodes, the diffi 

tral tages of | education should not be 

reg | ( ‘ enc Mr. Wagner finds 

that weldu t ilterna urrent, “manipulation 

1 mpl 1 nl manv Case by treating the electrode 
vit t it ot , YT ] ‘ 


Relative Speeds of Alternating-current and Direct-current 


Arc-Welding 


Sor cont { that alternating rrent welding is slower. 
Wr] \\ to do with the de- 
vel t of t ( ] stat that “on the 

( et | t it urrent and 

t C3 ; have had cases 
‘ ilte ¢ ( ‘ + ‘ ce ersa.” 


Consideration of the Power Factor for Alternating-current 


Arc Welding 


\ ( pre t sistency is that 
t I th | ting-current 
1A g | t tal tt-setting any 
1 ¢ () " . + +1 effect ¢ it since 
Id t tor renerators ar 
a nt ts 1 ‘ 1 its circuit and 
f a ee os 
*; 1 
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Consideration of the Circumstances that Alternating-current 
Arc Welding is Essentially a Single-phase Load 


1 considerations are involved in regard to the nece 
sity of providing for the characteristics of a single-phas¢ 
va s well known that single-phase motors and ge 


more expensive and less efficient 
With 30 or 40 ar 


than polyphase motors and generators. 


velding outtits stributed fairly evenly on the different 
hases of a polyphase system, the load would be sufficie: 
balanced to be satisfactory, but this would correspond to 
‘ unusually large welding installation. In most cases 

ill be necessary to arrange for the welding to constitute 
a single-phase load and to make adequate provision to 
tain satistactor service with this condition 

Regarding the possibility of improving the power factor 
\Ir. W. S. Moody makes the following very suggestive state 
ment 

“Where a number of arcs are to be used within a reas 
able distance of each other, the series system may be used 
In this arrangement the secondary of an ordinary constant 


current irrmer supplies current to the 


The 


apparatus 


trans! 


the welding 


primary of all 


transformers in series individual trans 
the 
transform 


the 


welding from the. series 
the 


arc. In 


rormers insulate 
series current to current « 
this the 


transformer is but 


circuit and from 


proper value for inherent 


case 


ance of the low, other features 


series 


of the design are the same as those discussed above. Th 


factor of 


power such a system can be safely made mucl 
higher than where individual arcs are operated in multiples 


from constant potential circuits.” 


Spot Welding is a Single-phase Load 
Mr. J M. Weed, | 


has had a great deal of experience 
with welders, has kindly written the followin 


who 


large spot 
paragraph on this subject: 
from % in. to 34 in 


+ 


in thickness, th 


“For we Iding plates 
single-phase currents required would be from 30,000 to 50,000 
the kilovolt 
300 and 
to 0.50. These low power factors, combined with th 
that this load 
frequent intervals, 
the 


amperes and amperes required at 60 cycles 


would range between 900 at factors of from 


O35 


power 


fact would be for short periods at very 


decidedly 
The 


Same 


would make it undesirable 


station ild 
at 25 


well 


trom central standpoint condition wo 


be much improved cycles, as the machine would 


at 3: 


about half the kilovolt amperes and about double the power 


operate equally as » cycles as at 60°cycles, wit! 


factor. The intervals of operation would, however, be th 


same as for 60 cycles. If, however, a motor-generator set 
vith suitable flywheel attached, be provided for operating | 
these machines, these disadvantages are all practically elim- 


the 
interval of 


that 
flywheel during the 


motor store 
load 


during thi 


inated, this arrangement being such 


up energy in the 


no 
the flywheel supplying a large part of the 


9 energy 
period of welding By this means, for instance, a_ singl 


phase load of 900 kv-a. at 0.50 power factor for 30 sec 
periods and with intervals of 11%4 minutes between periods 
would be converted to a practically continuous 3-phase load 


of approxamitely 200 kv-a. at about 0.85 p-f.” 


Ductility of Arc Welds 


been pertinaciously drawn to results of 


which have indicate that 


appeared to 
inherently utterly deficient in ductility 


vet the Committee has had also before it the results of 
iny well-authenticated tests of ductile metal-arc welds 
It has been claimed that gas welds are more ductile Or 


this matter Mr. R. E. Wagner writes: 


‘At several meetings of the Welding Committee, special 
tress s been brought to bear on the bending qualities 


tvlene 1 gas welds We have done some exper 
Continued on Page 49 
*kFor ad Ss t f lternating-current versus direct rrent 


t \ ling. se irt e | H. M. Hobart, General Electric Revie 


December 1918, page S40 editor 
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SCORED CYLINDERS 


and cracked water jackets successfully repaired. Our factory nearest you will make 
these repairs on a 24-hour service basis. 


Regrinding of cylinders that have been scored by wrist pins or through other causes is 
unnecessary. The Lawrence Patent Process fuses a silver-nickel alloy into the defects mak- 


ing a quick, clean, permanent job without altering the bore of the cylinder. Same piston 
and rings fit. Ee. -« 


Cracked Water Jackets are Also Made Permanently 
Good through this Same Process .. | 


a 


A list of our factories and licensees is given below. There is one near you. Send your 
scored cylinders and cracked water jackets to the nearest plant. There we will insure you 
quick service and perfect results. Aside from the liberal arrangements we make with 
you, the money saving service you render your customers will help make you known as 
a concern that looks after their interests—and this is a business asset in itself. 


We guarantee all of our work. Write to any of our plants for full information. 








PLANTS 
Buffalo—10 Summer St. Minneapolis—I4 N. 9th Street. 
Chicago—1522 Michigan Ave. Newark—292 Halsey Street. 
Cleveland—6529 Euelid Ave. New York City—791 Eleventh Ave. 
Detroit—1246 E. Jefferson Ave. Philadelphia—1601 Summer St. 
Los Angeles—1030 S. Grand Ave. Pittsburgh—5102 Baum Blvd. 
Milwaukee—18 Martin St. San Francisco—116 Hyde St. 

LICENSEES 


Akron, Ohio—Akron Welding Co. 

Amsterdam, N. Y.—Matthew Harrison, 58 Union Street. 

Bridgeport, Conn.—United Welding & Repair Co., 172 Elm St. 
Cincinnati, Ohio—Cincinnati Welding Co., 410 Richmond St. 
Columbus, Ohio—Central Ohio Welding Co., 200 East Lynn St. 

Denver, Col.—Blanchette Welding Co., 149 South Broadway. 

Erie, Pa.—Lake Erie Welding & Spring Co., 338 W. 12th St. 

Grand Rapids, Mich.—Ox-Welding Company. 

Harrisburg, Pa.—Harrisburg Welding & Brazing Co., 94 South Cameron St. 
Hudson, N. Y.—Hudson Welding & Repair Works, 22 Spring St. 

Kansas City, Mo.—General Auto Parts Co., 1621 Grand Ave. 

Lima, Ohio.—Buckeye Welding & Repair Shop, 133 Water St. 

Memphis, Tenn.—J. B. Cook Auto & Machine Co., 294 Washington Ave. 
New Haven, Conn.—New Haven Welding Co., 763 State St. 
Portland, Me.—Portland Garage Co., 49 Cross St. 

Providence, R. I.—Rhode Island Score Filling Co., 173 Eddy St. 
Richmond, Va.—F. D. Schluter Auto & Welding Co., 1009 W. Broad St. 
St. Louis, Mo.—Scored Cylinder Repair Works, 325 N. Jefferson Ave. 
Schenectady, N. Y.—Franken Oxy-Acetylene Welding Co., 5 Villa Road. 
Springfield, Mass.—Hoag Welding Co., 31 E. Court St. 

Troy, N. Y.—Reliable Auto Repair Shop, 229 River St. 

Washington, D. C.—Day Welding Co., 43 Sumner Court, N. W. 
Worcester, Mass.—Central Autogenous Welding Mfg. Co., 98 Union St. 
Yonkers, N. Y.—Kipfer Engineering Co., 11 Nepperhan St. 
Youngstown, Ohio—C. F. Erb, 722 Madison Ave. . 
Montreal, Canada—Pyke Motor & Yacht Co., 374 Notre Dame St. 
Regina, Sask., Canada—Capital Welding Shop, 1762 Osler St. 

Toronto, Canada—Ontario Motor Car Co., Ltd., 18 Bloor St., East. 
Windsor. Canada—L. Lawrence & Co., 41 Sandwich St. W. 
Melbourne, Australia—Finlay Bros., 322 Elizabeth St 


ESTABLISHED 1862 
L. LAWRENCE & CO. NEW YORK CITY 


| A FEW TERRITORIES STILL OPEN FOR LICENSEES 
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PREPARATION FOR FRAME WELDING BY THE 
OXY-ACETYLENE METHOD 
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LINE UP FRAME AND TRAM 
_-- BEFORE CUTTING AWAY 


4E—. THEN EXPAND AS SHOWN 
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‘ e t extend out on both 
t ! Si Sketch 9 
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! ] + + | 
‘ re es e thickness of 


t ( t ul ering to continue 
tant that pr ess of eld that 
| | i i i ft s to av. oper 
1 part d hot at all times 
hed, t e weld should be broug! 
»t t b } ved 
Met! ( \I k, Supt. Welding 
: DINNER TO MAJOR PLEISS 
\ the ox. etvie wel trade, Chi », at 
| tary d er to M r Paul Pleiss of the 
: Monda\ ve 1) er Sth, at the La- 
Salle Mr. C. J. Nvquist S the gathering 
} d 1 F ' nterest oj 
f , a t \ 5 oxy-acetyle1 
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It is unreasonable that 


welding n krance. It is possible that Major Pleiss 
, t to Germany and France for the purpose 
ting some further research work for the Government 
PRODUCTION WORK WANTED 
| ( p vho operates an Oxy acetylene a 
itting machine shop at 817 W. High Street, New P1 
ly . if) in the market to secure production weld 
vo! 5 1 t His shop has very complete equip1 
g t following apparatus 
. (; Engine 
Lathe Complete 
120-] Drill Press, Automati 
1] Is Press, High Speed. 
] leal ( der, Automatic. 
t-Inch | r Saw 
1 16 Inch Vertical Miller 
1 28-Inch Vertical Chuck for Circles 
| Bicyele Frame Building Jig. 
Rea sing \utomobile) Straightening Lathe 
Weiderwax Pre-heater 
>; Weldir Torches 
1 Cutting Torch. 
1 Hauck Pre-heating Torcl 
Butfalo Dental, 60 Torcel 
1 Wele lab K4xX3 
- Pe 
8 Different Screw Plates. 
At rrespondence with the trade will be yelcomed 
BOILER INSPECTORS 
Boiler inspectors in many states are beginning to 
iderable attention to the subject of welding. In at least 
states it 1s now unlawful to weld containers which are t 
subjected to any kind of pressure. Indiana is the most ré 
state to adopt this attitude. Unless some organized effort 
made to cope with such rulings we may possibly find ourss 
confronted with as many different rulings as there are state 


to expect every so called welder sho 

be licensed to well boilers, but nevertheless competent welder 
should be allowed, under certain restrictions to do tens 
welding. This is a matter to be handled by a welding sox 
and deserves careful consideration. 

Mr. J. Re Wilson, for the past tive vears district si 
manager for the Davis-Bournonville Company in Detroit, 
died recently following two- operations for appendicit 


During hi 


built up a we 


Prior to his 


5 ¢ 


nderful business and his loss 


connection 


nnection with the company at 


} 


with the Davis-Bournor 


is felt very 


ey trot, he 
} 


iville 


( 


pany, Mr. Wilson had had considerable railroad experi 


having been connected with the Rock Island shops at Rocl 
Island. Ile had a host of friends in the welding industt 
tt whon ourn his death. 

he Compressed Gas Manufacturers’ Association wi 
its Seventh Annual Convention on Monday, January 1 
1920, beginning at 10 a. m., at Rumford Ilatl, Chemists ¢ 
52 East 41st St New York City. 

Make haste slowly when opening an oxygen cy 
valve There are two reasons why. In the first place 
i njurious to the high-pressure gauge to admit a press 
of 1800 pounds into the Bourdon tube suddenly. The pa 
may burst the tube and ruin the gauge. In the s 
lace the sudden compression of the air or gas in the regu 
lator passage is accompanied by heat. The heat may 


sufficient under certain conditions to’destroy the regulato1 


tting the 


high-pressure 


er and bursting the regulator. 


oxygen into 


the 


K<CeCT 


dia 
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THE FAMOUS 
ee ee ee ee ee e633 


CUTTING TORCH 


Many thousands of these remarkable 


4 cutting torches are in continuous use 
107 MASS. AVE BOSTON MASs | all over the States and Canada. 


lanes = = Se ee 
We make immediate shipments of 
torches, tips, nozzles and other spare 
parts. 
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One of the Best and Most Economical 
Generators Manufactured 





































Manufacturers of Electric and Oil Vrehenters 
Welding and cutting apparatus Cast iron rods 24 in. long 
ee ae tfit Tobin bronze rods 
ead burning - ~ Manganese bronze rods 
De-carbonizing outfits Aluminum rods 
Welding torches oo solder 
Cutting torches a yO 
Sheet metal torches 
Battery torches Norway 
Acetylene torches Sweden 
Regulators Superior 
Safety lighters Vanadium 
Carbon rods Nickel 
Carbon paste Asbestos paper 
Gauges Asbestos gloves 
Hose Welding plates 
Goggles “V" Blocks 
S i O Machi 
uperior Oxy - Acetylene achine Co. 
Our New England States Representative, il Ohi 
R. I. WELDING CO., Providence, R. I. Hamilton, 10 
F -W GOGGLES f Weld 
yber eld or elders 
. . ‘6 o . 99 . 
Fitted with Essentialite Lenses Frame is made entirely of vulcanized fibre, and in addition to being light in weight is a 
non-conductor of heat and electricity, is non-inflammable and infusible, is not affected by 
moisture or perspiration and is easily sterilized and kept sanitary. Has flexible leather 


» center, ventilated side pieces and adjustable elastic headband. 
Prices as follows 


No. 510, fitted Essentialite lenses, No. 4 shade, for cutting and cover glasses... ...$3.00 pair 
No. 510, fitted Essentialite lenses. No. 6 shade, for welding and cover glasses. ....$3.00 pair 
No. 510, fitted with amber, smoked green or deep blue, cesco blue and cover glasses $2.50 pair 
Extra cover glasses in clear or amber tint pic daet wean meartneiiare te acewis Sale .20 pair 


“ESSENTIALITE’’ LENSES 
vughly conversant with the real qualities and 


To those of our patrons 
benefits of ‘‘Essentialite’’ ler leasure in furnishing the following information 
In placing the ‘‘Essentialite’’ before the trade, we have, after years of experimenting and 
research, succeeded in discovering the means of protecting the delicate organism of sight 
against the destructive Ultra Violet rays. We have demonstrated conclusively that with 
these lenses we vanquish the so-called ‘‘fatigue-weariness’’ and headaches caused by Ultra 
Violet and Infra Red rays 















PREHEATING CAST IRON 





t de slowly but thor- 
great danger of warping or cracking a 
R oper preheating in an open fire. It 
ever possible to interpose a steel sheet 
t irt t t 1 the direct flame. The 
‘ increased, it is true, but 
Exce © unequal expansion and overheating 
te e top i sto i ideal place for 
t fy ] t \ it < t d with a hot fire is 
ill general preheating requirements, and there 
itl vv 
t ( ( nade tl OX acetylene torch are 
t 1 ne mes a d vered every day. The 
t ( te { Ken rt to use often 
I time t ( t « the part It is no 
t t ( is th ant of it 
t t hie nd work 1s waiting 
, ¢ 7 th ictory, the loss Mla Tull 
t dol What, then, is the 
pa | tu wl in the hand ota illed 
] ‘ ) t d as ew an 
if i 
| sare o sachin 4 nited by screws. bolt acd 
Screw ind bolts are necessary in many places 
irated when changes o1 
( in il ( st screw connections 
ctically permanent, after being once 
\ marated when disassembling 
r repail Such = part Mt course, might as 
t t rewed Cite there will be a 
plheity and appearance. There 
iten in cost of fitting Parts that must be 
? , 
Ip Wanted—25e per line, minimum 4 lines 
int | 7 es et 
C)ttye \d Oc pet line, minimum 4 lines. 
‘ unt S words to lin \dd 6 words for keyed address. 


Wanted 


Engineer, or 


Salesman to solicit subscriptions to 


The Welding 
Compensation 
Mackenzie. 


readers. 


W rite 


furnish names of possible 


lential. 


good Cy rrespondence confid 





Young man wishes to connect with progres- 
sive industrial organization to carry out a thor- 
ough metallurgical and chemical research in- 
vestigation on welding. 

Have spent considerable time on this work 
and am familiar with welding application and 
limitations, 


EDWARD BOYD 











104 Union Street Jackson, Mich. 
Welder Wanted—Prominent welding shop, located at San 
\ntont bexas, desires to secure the services of an ambiti- 

velder who has had considerable experience Pay will 

mm $30 to $40 per weel Living expenses much cheap- 
the Nortl Cat full details as to experience in 

A ddlree ~ \ a 2 ae 

Welder Wanted st « l work. Stea 
‘ 1 good pay \dd \l \dle ( Ouincy 
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Low Pressur« 
Haskell & Bar 


Indiana 1t-12 


For Sale—On 
Acetylene Gener 
ar Lo: In 


100-pound Duplex Oxweld 


rator. Excellent condition 


Michigan City, 


kinds of welding ex 
take 


Company 


welder with all 


Wanted—' 


and in 


apable 
charge of 
at Pullman, 


perience addition a man who can 


aluminum body work for the Pullman 





Illinois This Company is about to begin the manufactur: 
of automobile bodies on a large scale and desire a man whi 
can not only direct this work but also take charge of all their 
welding and cutting work Salary $200 per month. Address 
Mr. McLaren, care THE WELDING ENGINEER. 


ee 


} } 


brass, sheet and cast 


For Sale—Flux lormulas, cast iron 


aluminum. Make your own flux and save money. Guat 
inteed; used by leading welders. Write for prices. W 
bashford, Hanson, Ky. 


Wanted—Combination man, one who understands weldin 


ind machinist work, a light job in small shop in good tow! 


land of Sunshine and Flowers, good job for 

the right u Would consider a partner. H. E. Leech 
Live O ] 

Wanted—A\ tirst class acetylene welder, a man that 
do all-around Iding. Address at once, Wm. Mock, J: 
11 E. State St.. Jacksonville, Florida 

For Sale—One 50-Ib. Davis-Bournonville Generator 
rst class condition, only used six months. Highest bid thi 










month takes it Newell Welding Works, 344 N. Genesee St 
Utica. N. ¥ 1t-12 
ALUMINUM 
uxes CAST IRON 
BRAZING 
take the COPPER 


Guess Work 


out of 


Welding 


DF] 


AMERICAN FLUX ‘COMPANY 


SALES AGENCY: P.O. Box 153, FACTORY 
Mad. Sq. Station, New York City East Acton, Mass. 














Superior Brazing Compound 


A product of years of time and study. 
Over 98 per cent pure boron and is not 
attended by deposit or scale. Acts as 
a superior flux and purifies the braz- 
ing spelter, spelter to flow 
evenly into every part of joint, with- 
out deposit, scale or enamel. A trial 
will convince the experienced welder 
of the merits of Superior Brazing 
Compound. 


Standard Mfg. Co 
318 S. Canal St., 


causing 





Send a Chicago 


Sample 




















arc-welded joints Both welds were taken from 
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Continued from Page 44 
menting with average acetylene and arc welders, and out 
impression is, that the acetylene and arc welds are in the 
same class with respect to bending. I submit herewith a 
photograph showing comparative bends in acetylene and 
half-inch 
plate and both samples were bent under the same condi 
tions, that is, the sharp edge of an angle iron was placed 
ilong the weld and pressure applied to the angle iron to 
make a sharp bend These, I think, are average compara- 
tive results; * * * * As tar as our experiments are con 
erned, we feel, as regards physical characteristics, that 
etvlene and arc welds are in the same class.” 
Respective Fields of Gas and Electric Arc Welding 
On this subject, under date of October 22, 1918, Mr. Rk. P 
ickson_,of the Westinghouse Electric & Mfg. Co., reports 
the Welding Research Sub-committee as follows 
“With reference to the comparative uses or fields of gas 
ud electric-arc welding which came up at the last meet 
it was thought it might be well for some of us to 
express our opinions on the matter based on our exper 


with both kinds of welding In general, we have found 


1 


gas welding to be more satisfactory for thin material, say 


particularly 


s in. and under, and for general repair work, 
where various kinds of steel and cast iron are involved. For 


xample, if repairs have to be made on broken machinery, 


lugs rebuilt, pieces attached to high-carbon steel and work 

this character, then the gas-welding methods are superior 
the extra cost not ordinarily prohibitiv When 

es, however, to depositing a large amount of metal 

ind welding up structural steel lates « thicknes 

nd upward, the results obtained by the ordinary direct 


urrent arc with the metal electrode are at least equal t 


he gas welding work and certainly cheaper general 


10, the finish of gas welding is more regular and better 
looking and where that is a consideration it may give a 
ererence to gas In fact, 11 the Westinghouse factor) 
t East Pittsburgh, there has been considerably more gas 
ork done than electric, but the electric are welding is on 
increase, not so much in displacing gas as in displacing 
eting 
\ view taken from a gas welding publication is as fol 
Ws 


‘The are process is chiefly used for filling up blow holes 

large steel or iron castings and building up worn su 
taces which have not to be machined. With this process 
the results obtained are somewhat uncertain, and it is gen 
erally conceded, apart from the vital question of cost, that 
fusion produced by the burning of gases is to be preferred 
to the electric process Welds made by the electric process 
re sometimes 1ough, hard, brittle, and unworkable—in most 
cases this is highly objectionable, but not always so. With 
any fusion method of welding, annealing of the metal ad 
jacent to the weld is desirabl« [t is impossible to do this 
annealing with an electric welder, but with gas welding th: 
blow pipe flame can be used for heating up the metal sur 
rounding the welded part, and also for heating metal away 


from the weld, so as to counteract any strains that may 
be set up in the piece as the weld cools off There are 
certain classes of work for 1 electric welding is the 
most suitable system, and, on the other hand, there ar 
many classes of work where it would be most impractical 
and which can be done satisfactorily only with gas welding 
For general workshop use. a gas welding outfit is far bet 
ter, not only because of its greater economy in 
and operation, but also because of its wider range of use 


fulness.” 


| > } +c + \ ' = 
In the absence < ny experience to the contrary, this 
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United States Welding Co., Inc. 
Minneapolis - Minnesota 








THE LEVIN CELL— 


is absolutely a unit. It 
is small and compact. 
The construction is sim- 
ple and it is built of a 
few standardized parts. 
Levin Generators will 
save you money in the 
first cost of installation 
and in the simplicity, 
safety, continuity and 
economy of operation. 


Behind the product and 
at the service of all users 
of Levin Generators is the 
entire technical staff of 
“Electrolabs.”’ 





The Electrolabs Company 


15 Williams Street, New York, N. Y. 


Llectrolabs 
lf ol OF 10) bo LOM EF SPEC/IAL/STS A 


General Office and Works: Under the Technical Supervision 
2635 Penn Avenue, of the Electrolytic Oxy-Hydrogen 
Pittsburgh, Pa. Laboratories, Inc. 
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i t atural that it results, which correspond to conditions in December, 1917, : 
ta But an enormous ire set forth in Table II. 
| 4 | Table Il it is seen that electric-arc welding was 
t t ts t 1 t the eV Ln suund t « a faster process for all thicknesses of steel 
( ental t il e on the ject The Britsh Admiralty results furthermore, indicat t 
le€ag rh Weldit Re nomic field for the two methods. The verdict from the 
tt ; ‘ pra ally ita in the table is in favor of gas welding for thin plates 
i ( t can draw at ife generaliza and of electric-arc welding for thick plates. But the co 
the mecha haracterist f gas welds, and parison is based on the very high cost of electrodes set 
r ¢ ] , Feet pe ; 
th viata Pound o 
! I t rt re t va il Cost in Contati } ‘ost 
14 1) 4] Cents per Iron Cent 
elding Va till the tate Srandard e Gauge Foot Wire Pou 
I | l til hort | tire uth I Vas Number be! 3.6 15 54 | 
\ut f 1917 t t var nditions had Number 10 pecan ons 2.6 23 60 
| ‘ aa f - Number 12 Aime ances semies oe 2.4 35 84 
. . - ¢ 1- 7 : 
that 1 Gove ’ r measure, practi By substituting a typical American price for labor 
th tit velding for gas ubstituting the cost of bare electrodes, such as are used 
rit ( t { ter Ip th vith entire success in America, in place of the cost of fl 
I i ( I } 4 
relative ++] t t} col arative overed electrodes of the expensive type employed in a! 
TABLE 1 ING 
Cone waste OF WELDING _— CTRODES FOR METAL WELD ; 
I ination Ele Manganese [1] phorus Sulphur Silicon Remarks 
i & W ( : 
\ 7) Oors O OOS O.025 0.005 
Ve ] eT “~ | ta ( ) 
(ira ; ( 0.60 s tha less than \lso 0.25 per cent copper 
t 0.04 0.04 
, 0.75 
( \ } 0 ibout ess than less thar 
roo 0.04 0.04 
‘ : » 40) 
‘ O.o0 less than less tha 
( ude Ne 17 to to 0.04 0.04 
0.45 
1 ocd O06 O06 
() \ 0.45 Fy _— ‘ , 
+ 0s O45 Ooo 0.00 0.05 UX covering oO! blue asbpes 
t to to to tos fiber (¢ rocidolite) en 
0 0.66 0.06 0.08 closing percentage of alum 
inum or other metal in form 
fine wire capable of cIVINe 
strong reducing action 
Rave 
oO 6 002° 0.024 0.016 
| Wir ; 
Kl t \ ( t g Weld v.10 0.16 0.01 0.46 trace 
’ ‘ Lf t i’ y 
‘ - - - 
Cc. nd W cree 0.25 0.30 0.05 0.05 0.05 
010 O30 0.05 0.05 trace ¢ 
d to and and 
det 0.50 ul der under 
\\ 
Norwavy-iron VV ire O0O> 0.0? 0.025 0.007 008 


" T 1 
Deo le Arc (oo ot Enela 1. : OO84 035 0.054 0.108 


land 0057 23° 0.026 0.014 Flux covered. 
FE. A. Jones & Co, of England 2 0.25 0001 0.026 0.024 Flux covered. 


England 12 0.51 0.08 0.016 Nickel-plated and flux cover 


Central Steel & Wire ¢ 
Swedoy Tih 018 004 Flux covered 
The Spencer Wir Co 
Rast pen heart} teel electr le OF 01° OO13 0.03 
to 1 } ind 
0.20 under under 





t or advantages for to issociated with are weld riving at the resuits set forth in the table, the revised re 
would naturally assist ringi hout its use in place sults show a lower cost for are welding than for gas weld 
of gas weldin ing for all thicknesses above 1/16 in. The question of 
It was, however, with ¢ lerall rprise that it was the quality of weld is another matter, but judging from 
ascertained that the true e ! field for ar welding as the general reputation of the work of all sorts done by gas 
ympared with s welding was a ry wide one, and that, welding and by electric-arc welding, they are both thoroug 
mply due to inertia and tradition, engineers had been cor ly re liable No more exact comparison can be made till we 
tint in the contrary belief r James Caldwell. of | have carried through to completion really elaborate tests 
ralty Controller's Department, had wide respon- of gas welds in order to permit of making a sound com 
litic n tl task of substitutn irc welding as rapidly parison with a large amount of research data already ol 
} 


! generally as possible M r Caldwell provided the tained with electric-arc welds. 


uthor witl the results t nvestigations nto the In response to a request for his opinion as to the resp: 


fativ st f gas and « t ur velding These tive fields for gas and electric-arc welding, Mr. R 
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Acetylene 1%c per foot 





If you generate it Hose woo y 
with a i @yw 
~~ uj 
Independent Movement 
T FC. Screwed on Rings 
ype Non-ferrous Throughout 
Portable These features insure continued 
Automatic accuracy even during excessive 
A l vibration, temperature changes 
cety ene and rough handling. Send for 
Generator sample set. 
a Look for the INDIAN HEAD Trade Mark 
Write for prices and literature Ne Aue 
Modern Engineering Co. GEQUIPMENT CO. 


®, LACROSSEWIS. ,8 
Kresge Bidg. SIE.42™°ST. Rathway Exchange ’ 
DETROIT NEWYORK CHICAGO 


23rd and Walnut Sts., ST. LOUIS, U.S. A. 
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Genuine Genuine 
Swedish Charcoal Swedish Charcoal 
Iron Bars Iron Welding Wire 





Best Swedish Brands 
Immediate Shipments From American Stocks 


There is no substitute for Genuine Swedish Charcoal 
Iron on the score of quality 


Federal Tool & Alloy Steel Corporation 


Thomas Towne, Ist Vice President and Gen. Mér. 


General Office: Woolworth Bldg., New York City 


Branch Offices and Warehouses: Sate, a ts 
654 W. Lake St., Chicago 


319 Metropolitan Bank Bldg., New Orleans 
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(ene Electris the \ vill have also better strength and ductility H 
Qn this point Mr. Wagner writes as follows ; 
4 elding a vould 1 t say that speed in arc welding was pro] 
gy plat and tor and a great t 1 to the current used. Up to a certain point ductilit 
plat varyl! n thickness nd strengt mprove with increased current, but when the 
t cost g S ( et, we do not obtain the best spec 
( this, t t reas iting zone and size of weld puddle. Sp 
\ It iy fall off when current is carried beyond certain p 
‘ t t | 1 reseat made by Mr. William Spraragen for t 
\ t t the ele ( Weld Research Sub-committee on several tons o 
il to that nch-t 2.7 mn ship plate, the average rate of wel 
iveragve equal was only two feet (0.6 m.) per hour. Highly skilled wel 
t t t respect were ¢ ed, but they were required to do the best 
Relative Ductility of Arc Welds Made Respectively With le work, and the kinds of joints and the particular 
Bare and Covered Electrodes ters under comparison were very varied and often novel 
tilit ved t ‘ t readi- However, in the researches carried on by Mr. Sprarag 
( electrodes. ©O ie was found that about 1.9 lb. (0.8 kg.) of metal : 
ge of veral kinds deposited per hour when using a 3z 1n. (3.9 mm.) ba 
col electro ind with the plates in a flat position 
t veld umount of electrodes used up was about 2.7 lb. per hour 


which approximately 16.5 per cent was wasted as short 


TABLE I! and 13 per cent burnt or vaporized, the remainder be 
COMPARATIVE COSTS OF WELDING BY OXYACETYLENE AN (eposited at the speed of 1.9 Ib. per hour mentioned aboy 
lor 12-foot-cube tank of “in. thick steel welded 


D ELECTRIC ARC ; op ' 


it ‘ . 
Hi ( Iron Pittstield, the speed of welding was three ft. per hour. 17 
0) "Foot yi —y weight of the steel in this tank was 16,000 pounds and 
\ “ul ‘u Ul Milling root Power per Foot wejoht of electrode used up was 334 lb. of which 299 Ib 
Feet Feet ence Per Run Volts Amp. 
‘5 7 0.40 100 0 leposited in the welds. The total welding time was 
a 44 =o 100 ours corresponding to using up electrodes at the rate 
ot) 100 140 ust two pounds per hour. The total length of weld 
j | 15% oo 100 190 OL tt the veight of electrode used up per foot of w 
oa dt mee ye 100 + thu eing 0.60 Ib The design of this tank compris 
Oxyacetylene Electric Ar different types of welded joint. Several different operat 
—— ri t worked « ni ob and the average current per oper 
Foot tu Foot po Hoot Was 150 amperes 
hun It , pe Run per tun For the Britsh 125 ft. long cross-channel barge for whi 
phy ‘ ‘* ‘i Heyy — ears the shell plating was composed of %-in. and 5/16-in. thicl 
Dow “pe fi- plates Mr. H. Jasper Cox’s paper read before the S 
. ' . 45 20 i490 ciety of Naval Architects on November 15, 1918, and « 
: : titled, “The Application of Electric Welding to Ship | 
struction,” it stated that: 

‘\fter a few initial difficulties had been overcome, 
iverage speed of welding of seven ft. per hour was ma 
uned cluding overhead work which average from th 
to =~?‘ 1? TCT hour 

In a report appearing on page 67 of the Minutes 

‘ Records of the Welding Research Sub-committee for J 
7 ee 12 64 28, 1918, Mr. O. A. Payne, of the British Admiralty, stat 
st ba. a ‘A good welder could weld on about one pound of met 
le hour with the No 10 (Juas! Arc electrode, us! 
, : re irrent at 100 volts. An electrode containing al 
es etal is used up in about three minute 
s rat nnot be kept up continuously 
NO he QOuasi-Are Co. publishes the following data 
! velding in flat positon with butt joints 
4 aac aft-a fees Ate “e of 4 it 
Speed of Arc Welding tin: ag peeing ale ee ee eee - 
: rt Loca f Plates in Inches Speed in Feet pet ti 
, : 1% 30 
wi 18 
a) 
i it l 1:3 
iractet T « »wwever, reconcile the high speed of wel 
t te ) lished v the Quasi-Are Co. at sixty teet 
S ( vit the 1 rt give ove bv the British Adn i 
t ul that a good welder deposits one pound of metal pe 
r \\ tl t W) s \r electrode. Tf the rate rive 
t () \ Co. is correct, it would mean that about 
to the cur O deposited per hou On this basis, t 
A tal st ha er computed o1 the time taken to t 
9 é le ¢ t and not the rat t which a weld 
t wl perat t sly allowing fe his endurance 1 
| the 1] sert fresh electrodes in the elect 
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King 
Face Mas 


Models for chippers, 
grinders, welders 
and furnacemen. 


Light, durable fibre, with adjustable headband. 


Send for booklet. 


JULIUS KING OPTICAL CO. 





10 Maiden Lane 


7 West Madison St. 


SANIGLAS GOGGLES 


New York 


Models for every eye hazard 


Chicago 

















AUTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Dunham 
167 Pages Price $1.25 Fully Illustrated 


This is the only complete book on the “Why” and “How” of Welding 


Explains in a .imple manner apparatus to be used, its care, and how to con- 
struct necessary shop equipment. Proceeds then to the actual welding of all 
automobile parts, in a manner understandable by everyone. 

Gives principles never to be forgotten. Aluminum, cast iron, steel, copper, 
brass, bronze and malleable iron are fully treated, as well as a clear explana- 
tion of the proper manner to burn the carbon out of the combustion head. 

Automobile Owners, Garage and Service Stations, Blacksmiths and Machine 
Shops, as well as industries using the oxy-acetylene flame, wil! find this book 
of the utmost value, since the perplexing problems arising when metal is heated 
to a melting point are fully explained and the proper metliods to overcome them 


shown 
CONTENTS 
CHAPTER 1.—APPARATUS or Boss Welding—Preheating the Case 
KNOWLEDGE. —Gas Preheating Flame—One Side or 


Oxygen Supply—Care of Oxygen Both—Collapse of Weld—Broken Bear- 


Cylinder—Acetylene Generation— are ings—Direction of Welding—Shrinkage 
of Generator—Regulators— ‘are of Cracks—Missing Parts—Finishing— 
Regulator — Creeping Regulators — Die Moulded Castings—Body—Other 
Gauges—Care of Gauges—Welding Parts. 
Torch—Care of Welding Torch— CHAPTER V.—STEEL 
Effects of Heat—Hoee and Goggles Welding Knowledge—What __ the 
CHAPTER II.—SHOP EQUIPMENT Flame Does to Steel—The Welding 
AND INITIAL PROCEDURE. Rod—Simple Welding—Position of 
Preheating Agencies—Welding Ta- Flame—Reinforcing the Weld—Frame 
ble—Location of Welding Outfit— Welding—Lengthening the Chassis— 
Starting the Welding Outfit—Adjust- Tube Housings—Worn Parts—Gear 
ment of Flame—Principle of Weld- Welding — Case Hardening — Light 
ing—General Welding Knowledge Metal Welding—Gasoline Tank 
Welding Rods and Fluxes—Choice of Welding Adjacent to Rivets—Shaft 
Tip—Expansion and Contraction. Welding—Construction of Parts 
CHAPTER VI.—MALLEABLE IRON, 
CHAPTER III.—CAST IRON COPPER, BRASS, BRONZE 
Simple Welding—How to Hold the How to Detect Malleable Iron— 
Flame—Hard Cast Iron—Pin Holes Brazing Malleable Iron—Rear Hous- 
and Blow Holes—Lug on Cylinder ing—Reinforcing the Braze—Brazing 
Water Outlet—Cylinder Welding— Tube to Housing—Building Up Worn 
Compression Head—Finishing and Parts—Copper—Brass and Bronze— 


Testing—Soored Cylinders—Cylinder Silver Soldering 
Parts—F ly Wheels—Pistons—Crank CHAPTER VII.—CARBON BURN- 


Cases — Babbitted Bearings — Valve ING AND OTHER USES OF OXY- 

Guides—Preserving Threads—Conc?u- GEN AND ACETYLENE 

sion of Cast Iron. Principle of Carbon Burning— 

CHAPTER IV.—ALUMINUM Method of Operation—Lead Burning— 

Use of —Welding Knowledge—Pud- Soldering—Case Hardening—Heating 

dle System—Flux System—Compari Uses 

son of Systems—Welding Rod—Prep- CHAPTER VIII.—HOW TO FIGURE 

aration of the Weld—Inlet Manifold— COST OF WELDING 

Arm of Crank Case—Welding the Arm Oxygen Consumption—Dissolved 

Without Taking Out the Motor—Break Acetylene Consumption—Torch Con- 


in the Body of Case—Welding Cold sumption Test—Acetylene Generator 
—Wrong Method of Setting Up—Lug Consumption—Cost Card—Conelusion 
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Welding Equipment 
for sale 


9 ACETYLENE GAS 
GENERATORS 


With many accessories. 


Purchased for United States Govern- 
ment Contract Work. 


As Good as New 


Must have floor space at once. 


D. C. & A. C. Arc Welders 


Come and inspect or write for 
particulars and quotations 


LINCOLN MOTOR COMPANY 
Detroit, Michigan 














t h ¢a t riace of eact 
ting the next laye 
I ervations the author is of the opinion that 
tative rate for a yood welder hes about midway 
between these values given respectively by Mr. Payne and 
e O Arc Co., says tor n. plates some two Ib. per 
it will be observed, agrees with Mr. Spraragen’s 
eX] ence in welding up some < tons of %-in. ship plates 
zen or more varieties of butt joint and Mr. Wag 
ners results with the eight-ton tank. [ven this rate of two 
yur is only actual time welding operator after 
te ire clamped in positio1 This preliminary work 
t preparat of the edge \\ h is quite an under 
ind require other kinds of artisans, accounts tor 
t of time and should not be underestimated 
t eret re cust tating the speed o 
ect hour has led to endless confusion as 
t i t t welt and various 
alii , ae ss the speed o 
1 ( ta ¢ hour Data to 
t | Is ot tal d t gradually becot 
p ; eld of metal 
c to ] t 4 i l lated tre 1 the 
t t \\ t] rther av ible 
é ivera t ( trode ends and from 
ot t I red t electrode material for 
i ’ t ite 
Suitable Current for Given Cases 
a given type of weld, tor example, a double Vee weld 
in a in thick ship plate, it w found that while som: 
perators employ as low as 100 amperes, others work with 
ver 0 amperes. Some, in making such a weld, employ 
electrodes of only % in. diameter and others prefer ele: 
trodes of twice as great cross-section For the particular 
e and design of weld above mentioned, the Welding 
Research Sub-committee has had welds made with from 200 
t 00 ampere Phe conclusto ippears justified that the 
preferable irrent for such a weld 1s at least 200 amperes. 
lt the weld of the ™%-in thick plate is of the double-bevel 
typ ome 50 amperes les current should be used _ for 
the bottom layer than is used for the second layer, if two 
layers are used. For 34-in. thick plates, the most suitable 
welding current 1s me 300 amperes This is of the order 
of twice the current heretofore 1 t usually employed for 


such a weld 
Mr. Wagener writes 


to determine the effect of varying current on the strength 


We have made a number of tests 


of the weld Tests were made on a in. plate with cur 


rent values as follows: 80, 125, 150, 180, 202, 275 and 300 


amperes These tests show improvement in the tensile 
strength and bending qualities of welds as the current 
increases The speed of welding increases up to a certain 


Omt and then decreases.” 
Effect on Arch Welding of Voltage Employed 


Mr W agner reports as follows 


“We have made a number of tests to determine the influ 


ence of variable voltages on th strength and character 
of electric welds The experiments were made welding ! 
in. plate with 150 amperes held constant and voltage varving 
as follows $0, 75, 100, 125, 150, 200, and 225 volts 

‘This test demonstrates that there is no material differ 
ence in the tensile strength, bending qualities or the ap 
pearance of the welded-in material. There is this advantage. 
however, in the higher voltage, that variations in the 
streneth of the are do not 1 iterially iffect the value of 


the current 
\ curve-drawing ammeter was installed on the welding 


circuit which showed variations in current at T5 volts but 
it 150 volts the current curve was practically a straight 


line 
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Preferable Size of Electrode 

(On certain railways, a single diameter of electrode is em 
ployed independently of the size or shape of the plates o: 
parts being welded. The experience of other people leads 
them to make use of several differnt sizes of electrodes ac 
cording to the size of the job and the type of joint. Present 
Gritish practice appears to be to use such a size of ele: 
trode as to have a current density of some 4,000 to 6,000 
amperes per square inch The investigations of the Weld 
ing Research Sub-committee are indicating that at least 10,000 
to 12,000 amperes per square inch is suitable for electrodes 
of % in. and in. diameter and well up toward 10,00 


amperes per square inch for electrodes of i in. and % 


Automatic Machinery for Arc Welding 
Several firms are developing machinery for feeding 


electrode automatically. Such machinery appears to be 
capable ot making excellent welds at higher speed 
ire .attainabl y hand feeding. 
Carbon-arc Welding 
Wit the dvent of metal arc welding there has beet 
tendency to neglect the carbon-arec method It is quite 
possib that this attitude is not justified, for not only 


there now a definite field where the carbon-arc method 


advantageous but developments in the art may greatly 
tend its application 

It is general] igreed that the carbon-arc method is 
applicable to vertical and overhead welding, which i yf 
ourse, a serious handicap in ship-hull work. The maj 
opinion of competent observers (with, however, some 
phatic dissenting views) appears to indicate that carbon 
are Welding is not as reliable as metal-arc welding in 

ary welding, because: 

(a Carbon is carried into the deposited material, thu 

reducing its ductility. 
b It is most difficult to obtain good fusion on account 


of overlapping of deposited metal on the origina 
metal 

It is more difficult to manipulate and thus requires 

greater skill 

d It is a much hotter arc, which means greater discon 

fort to the operator and therefore lower efficiency 

Greater cooling stresses are developed because large: 

areas of adjacent metal are heated. 

On the other hand, it is contended by some that carbor 
are welding can be developed to the point where these ob 
jections will no longer exist and thus gain the advantage 
of this method, the principles of which are 

(a) No preparation of the abutting edges is necessary 
(b) Greater rate of deposition of metal and therefore 

greater speed of welding, particularly in heavy work 

(c) Probable greater adaptability to automatic welding 

It should be stated that there is very general agreement 
as to the superiority of the carbon arc over the metal arc for 
heavy work where strength is not so important, especially 
cast-iron welding and the filling of holes in iron and steel 
castings 

Preparation of Welding Edges 

British practice permits the use of smaller angles when the 
edges of the plates are V’d, than accords with American 
traditions. If the smaller angles give welds which are equally 
satisfactory in all respects, the decreased amount of ele: 
trode material required, the decreased consumption of elec 
tricity, and the increased speed are advantages not to be 

verlooked, but obviously the matter requires careful investi 
gation American practice, which up to recently has been 
with a very wide angle, appears to have required the con 
sumption of about twice as great a weight of electrode as 
British practice with the smaller angle. The urgent impor 
tance of determining whether the use of the smaller angle 
involves any sacrifice in quality is evident. There is already 


considerable basis for the belief that actually better results 
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ttend the employment of a smaller angle of bevel when a 


uitably large current 1s used. A shoulder in place of the 


eretofore commonly used sharp bottom edge of the bevel 


so constitutes a material gain not only in the saving in 


elding material but also in the quality of the weld 


Electric-arc welding may be subdivided into several 


isses. The two broadest classes are 


(a) Carbon-are welding 
(b) Metal-arc welding 


1] he 2e YT . 
carbon-arc welding, an are 1s established between a 


rbon or graphite electrode (usually a graphite electrode) 
a 


; ; : : ; hie 
ind the two pieces Ol steel which it 1s desired to join Chi 


1 


: ‘. ; . a ate 
raphite electrode 1s manipulated with one hand and a weld 


- rod is fed into the weld by the other hand The manual 


. 1 — , . he auite sin 
tivites in carbon-are welding are seen t e quit 
those in gas welding. In neither case 1s it neces 


e material of the welding rod to traverse the arc. 


11) metal-are welding, we find a fundamental difference in 


; latter respect, since in metal-arc welding of mild steel, 

he arc. instead of having a graphite electrode for one ter 
nal of the circuit, is established between a steel welding 
1 (or welding electrode) and the two st el parts requiring 

‘e joined. There is always a distance of a matter of a 


nth of an inch (2.5 mm.) or more between the end of the 


T . ce ee a er 
lding rod and the work. This distance is bridged by an 
lectric arc. The form in which the steel exists during its 


wssage from one end of the arc to the other 1s at present 


he subject of investigation by several independent expert- 


Their conclusions are awaited with interest 


lenters 


[he material cannot continuous liquid stream, 
ince then there 
ircuit and hence there could be no arc. It can pass as a 


pass as a 
could be no interruptions in the metallic 
eries of liquid drops, and these can even momentarily short 
ircuit the 
ief to be apparent to the 


arc. the duration of the short-circuit being too 
operator or ordinary observer 
Or the drops can be so minute 


If this should 


uided by special apparatus. 
is to be incapable of effecting a short-circuit. 
the case. we can conceive of the metal passing as a stream 


f finely-divided liquid. Still another possibility is that the 


steel may pass as a highly-heated gas and condense on the 


:pposite surfaces. It is suggested by physicists that, in its 


assage through the arc, the steel may undergo instanta 


ous transformations of which no human knowledge at 


resent exists 
here would appear to be more of these complex possibil 


ies in metal-are welding than in gas welding or in carbon 


ire welding Nevertheless, it is precisely metal-are welding 


hich is at present proving very attractive to engineers. It 


is too early to return a verdict as to whether this wide 


spread tendency toward metal-are welding is based on sound 
premises or whether there ultimately may not be a reaction 
for certain kinds of work) back to the carbon-are welding 

may be that there has been undue precipitancy in the 
general stampede which has taken place from carbon-are 


velding (which was the first to be developed) to metal-arc 
velding, which is a later development. 
Spot Welding 
Spot welding, as developed for use in ship construction, 
msist in bringing into good contact, by hydraulic or pneu- 
atic pressure, overlapping portions of the plates or 
equired to be 


ne spot of 


through t 
heat the 
a welding temperature. The weld is 


joined, and in sending 


mtact a sufficiently large current to 


plates or 
irts at this point to 


ttected by the combination of pressure and heat. 


Research 
When, in the Spring of 1918, Professor C. A. Adams. of 
*Poth the carbon-are welding and ga elding. tl Ives of 
parts to be jointed sometimes may ” so designed t 
viate the need for any additional materia in other words 


welding rod is necessary in such cases 


the Welding Committee of the Emergency Fleet Corpora- 
a Welding 
Sub-Committee, we found ourselves facing a task 
of great interest and and of 
nitude It 


tion, appointed several of us to be members of 


Research 


importance enormous mag 


was desired that our investigations should be 


directed chiefly to the application of welding in the construc 


tion of the hulls of merchant ships. As regards such mild 


steel plates as are employed in the 


construction of merchant 


ships, it was soon demonstrated that while sound and quite 


ductile welds could be depended upon for plates of not over 
one-half inch thickness, there was less certainty of good 
results with plates of greater thickness. But at that time 
there was no general recognition of the most suitable cur 
rent to be employed for welding. It was rare to find more 


1 


than 150 amperes used, « 


] 


ven for the heaviest work, and as 


‘woas 100 to 125 amperes was found to be frequently em- 


ployed tor weldi go plates ot half thickness. 


inch 
It now has been quite conclusively shown that stronger 
and more ductile welds of half-inch thick plates are obtained 
by using at least 200 amperes. The author believes that fully 
300 amperes should be used for butt-welding three-quarter 
inch thick plates and a matter of at 
l-inch thick plates 


as have 


least 400 amperes for 
These are some twice as great currents 


heretofore usually been 
plates of these thicknesses 


In view of 


employed in arc-welding 


this subsequent experience it is clear that the 


disappointing lack of strength and ductility in certain welds 


of thick plates made nearly a year ago was a practically cer- 
tain consequence of using such small currents 


It would be easy to yield to the temptation to enter dis- 


cursively upon comments and opinions regarding the many 
points on which experienced welding specialists hold widely 
diverging opinions 


All these specialists are producing thor 
oughly reliable 


work, but this is not saving that they are 
producing nearly as 1 


good work as could be produced under 
the most appropriate conditions for each case 


1m to the conclusion that while 


eing done 


Indeed, the 
author’s observations lead hi 
excellent arc welding is | on a wide scale, there 


1s a Margin for improvement over the present average qual- 
ity, which, so far as it can be expressed by a sort of result- 
ant of such physical 


il characte ristics as: 


(a) Bending and torsion tests 

(b) Tensile strength 

(c) Elongation at fracture 
may be assessed as amounting to at least 25 per cent. 

Bare and Covered Welding Wire 
\s to bare electrodes it is generally considered that um 

formity 1s very essential. An operator may be getting along 
very nicely, but will suddenly come to bad places in the 
welding wire. Heretofore it has been considered necessary 
to reject such wire The claim is now made by some people 


that by 
terial, it 


merely dipping the electrode wire in suitable ma- 


may be salvaged. Thus, in the Welding Commit 
page 449) 


“Tf electrodes to the above 


tee’s specification for wire (given on 


occurs a note to the effect that 
specification 
in milk of 
may be 


sputter or flow unevenly, they may be dipped 


lime (whitewash) before welding. This dipping 


done in quantity on stock on hand and allowed to 


13 


dry, or the welder 


may keep a pot of solution on hand into 
which the electrode mav be di 
ing.” This 


oped by the 


pped immediately before weld- 
electrode 
Schenectad\ Researc] 


method of salvaging wire was devel 
Laboratory of the Gen 
eral Electric Con pany 


Also it has been demot strated by Mr E. 
the application, by dippi: 


Wanamaker that 
of a kind of coating which he 
and the precise ci 


has developed mposition of which he will 


doubtless contribute to the discussion of this paper), permits 
of doing good work with electrodes which would otherwise 
be useless 


(To he Cor tinued) 
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FAMOUS BRIDGE CUT DOWN 


dg ne of the most famous landmarks of Chi- 


lismantled by the aid of the 


lan twenty-five years the 





Cutters Working on Suicide Bridge. 


idge ha panned o1 f the Lagoons in Lincoln Park, 
nnecting the outer driv ind the main drive. Millions of 
liday visit to tl irk have used it and some, not bent 

pleasure, have leaped to their death in the waters below. 





SPARK METHOD OF SELECTING IRON AN 
STEELS 

About a half ago The Welding Engin 
the privilege of publishing, through the courtesy of 
John F. Keller of Purdue University, a chart illustrating 
spark method of selecting iron and steels. 
was published, Prof. Keller has from the fa 
of Purdue University and has accepted a position witl 
Alloy Steel Company, 521 Book Bldg., Det 
We are informed that Prof. Keller has available, t 
the the test. The t 


year and a 


Since this 


resigned 


Canadian 
Mich. 


blue-prints on subject of spark 


may be had from him or from the Jaques and Southw 
Company, West Lafayette, Indiana, at 50c a copy or $ 
for the three charts. 

The Air Reduction Sales Company, New York, has 





pared and published a 40-page booklet, No. 4, describing 
Airco process of oxy-acetylene welding as applied to | 
The bookk 
designed to help the operator by showing him the pri 
methods to descri 
the operations necessary for full and semi-welded side sh 
cracks in side 


motive fire box welding instead of riveting. 


follow when welding a fire box. It 


sheets, full welded door and flue sheets, pat 


ite 
on fire boxes and flue sheets, patches on mud ring, wel 
of door collars and door holes, building up worn edge 
fire The different 


full-page drawings. 


boxes, etc. operations are very cl 


illustrated by 








The Westinghouse Electric & Manufacturing Cor 
East Pittsburgh, Pa., has issued Circular No. 7149, cover 


the process of electric arc welding and the necessary 


Va 
— 








The old bridge 


from a distance In Cirele—M. Keith Dunham, 
Many more have en thwarted in the attempt, until the old 
structure \ its sinister name \ short time ago, the Park 
Commissioners ndemned the bridge and the American 
Hlouse Wrecking Company was awarded the contract for 
wrecking it. Four operators were employed in the cutting 
k, estimated by the « ractors as being equal to twenty 
en using old met Is. Rogo apparatus was used. 


Engineer, 


Author of Automobile Welding and Inventor of the “Rego'’ Torch 


paratus required. A comparison is made of the differ 
processes of welding and the advantages of electric arc w 
ing are pointed out. 





There is need of a uniform text book on the subject 
oxy-acetylene welding which could be used in High School 
and Colleges. Such a book would fill a very useful purp ? 











~es 
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Purest Oxygen and Hydrogen 
at Less Than Half the Cost 


In every manufacturing State in 
the Union, in Great Britain, 
France, Italy, Spain, Portugal and 




















Scandinavia, in Australia and 
New Zealand, in South America, 
Canada and Mexico, and in Ja- 
pan, I. O. C. Cells are furnishing 
progressive manufacturers with a 
sure supply of highest-purity oxy- 
gen and hydrogen, and are de- 
creasing costs and increasing efh- 
ciency in all cutting and welding 
processes. 


INTERNATIONAL OXYGEN COMPANY 


NEWARK, N. J. 
Verona, Pa. College Point, N. Y. 

CHICAGO PITTSBURGH PARIS 
An !. O.C. System 


plant, producing I. 0. C. Ltd., 38 Victoria St., Westminster, London, S. W. 
1,000 to 100,000 cubic feet 

of oxygen per day, can be 

tucked in a corner of your 

plant. 
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WELDOX 
Asbestos Welding Paper 


Send for a Free Sample 


ELECTRIC WELDING 


By ERIK OBERG 
A Practical Book on This Important Subject and Cne 
That Embodies the Results Obtained and the 
Methods Used by the Most Prominent 
Concerns in the United States. 
295 Pages, 6x9 Inches, 213 Illustrations 
PRICE, $2.50 


Electric welding has become so important an art in the 
mechanical industries that a comprehensive treatise on 
this subject covering both the resistance and the arc weld- 
ing processes is needed in the trade. A special study of 
the subject has, therefore, been made by the authors of 
this work, who have been assisted in their work by the 
experts in resistance and arc welding of some of the most 
prominent concerns in the United States engaged in this 
line of work. 

Consultations with the experts of these companies have 
made it possible to obtain thoroughly up-to-date informa- 
tion embodying the latest developments and discoveries in 
the art, and it is believed that, for this reason, the book 
will prove especially useful to those who are already em- 
ploying electric welding equipment or ‘who are contem- 
plating its use, as well as to the students of the subject 
who desire to obtain authoritative information on the 
electric welding processes. 


CONTENTS 
Electric Welding Processes—Electric Resistance Butt- 
Welding Special Butt-Welding Machines and Processes— 


T’S especially made for you—for the welder, not for 
the casting. Not the ordinary paper manufactured 
- for many uses, but a scientifically prepared, long- 
fibre, pure asbestos paper developed for one purpose— 
to turnish a welding paper capable of withstanding hard 
usage and high temperatures without giving off noxious 
and injurious smoke, gases and fumes. Your men nat- 
urally can do better work when WELDOX Asbestos 
Welding Paper is used on every welding job. 


WELDOX Asbestos Welding Paper comes in 50 Ib. 
and 100 lb. rolls, 36 inches wide. 


Test the Free Sample with a torch. Subject it to 
physical tests. “WELDOX” in your shop and available 
for every job will save in many ways: It lasts longer; 
it cuts out eye and lung sore for the welders; it there- 
fore aids in turning out better work in less time. 


All rolls specially wrapped, and labeled “Weldox” 


Asbestos Mittens, plain or one finger and thumb : " , . ‘ . : 
Asbestos Mittens, 23-inch length over all. Electric Spot-Welding—Seam-Welding and Riveting— 
Asbestos Gloves, 5 fingers : : : H : : 

per et poeta gg seaaiid Percussion Welding—Electric Soldering—Principles of 
Asbestos Aprons, made to specifications Electric Arc Welding—Applications of Electric Arc 


Asbestos Masks 
Asbestos Fibres 
Asbestos Cloth. 


Welding—Welding Transformer Tanks by Electric Arc. 

“Electric Welding” is splendidly bound in green cloth. 
It is fully illustrated with cuts and engravings and gives 
in its 295 pages exactly the data and information on elec- 
tric welding that the man in the machine building plant 
requires. 


THE WELDING ENGINEER °° §, Dearborn St. 


If it’s Asbestos, we have it. 


F. D. Farnam & Co. 
140 South Dearborn Street, Chicago, III. 
ULTITITTT LL 
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ALUMINUM SOLDER 


ALLWELD 


This is not it ided to entirely replace 
aluminum a but a real aluminum 





older 1s a most desirable asset in the weld- 
ing shops. <All detrimental characteristics 
of so called Aluminum Solder are elimi- 


nated Write for sample. 





ALLOY WELDING PRODUCTS CO. 
30 Church Street, N.Y. 








OXYGEN, ACETYLENE and 
HYDROGEN 
REGULATORS 


(With or without U. S. Gauges) 


Approved by Board of Fire Underwriters 


UNIVERSAL REGULATOR COMPANY 
775-9 Communipaw Ave., JERSEY CITY, N. J. 





WHEELER 
PROTECTIVE 
WEARING 
APPAREL 


Safeguard yourself against fire and accidents. We fully guar- 
antee our complete line of Asbestos, Fireproofed Duck and 
Leather Gloves, Mittens, Coats, Pants, Aprons, Leggings, Spats, 
Helmets, etc. The cost is low. Write for full details. 


F. H. WHEELER MFG. CO. 
215 West Huron Street, Chicago 








“Morey” Aluminun Flux 


invented by a chemist in the 
New World, 
Its value proven in the 
Old World 
Is now the wonder of the 
Whole World 


Morey Flux and Chemical Company 
Parkesburg, Chester County, Penn., U.S. A. 
Est. 1912 Inc. 1915 











WELDING RODS 


High Silicon Cast Iron 


ATLAS QUALITY 
Swedish Welding Wire 


Special Prices to Jobbers 
Inquiries Solicited 


ATLAS FOUNDRY COMPANY 


Irvington, New Jersey 





CARBON PRODUCTS FOR WELDING 


Carbon Electrodes 
Carbon Rods and Plates 
Carbon Paste 





lf it’s carbon—we make it 


NATIONAL CARBON CO., Inc. 


Cleveland, Ohio 














BOOKS ON WELDING 


Write for list of books on welding. 
If it’s in print we have it. 
THE WELDING ENGINEER 


608 S. Dearborn St. 
—— 


CHICAGO, ILL. 








° 
Bermo Welding Plants 
OXY-ACETYLENE 
13 years successful record 
vuaranteed. Write for Catalog and Easy Terms 


$25 to $250 


Bermo Supply Co., Omaha, Neb. 














The Oxy-Thermalene Method of 
Welding, Cutting, Brazing, Etc. 


ACETYLENE OIL GAS PRODUCER 
the gas of greatest efficiency, economy 
and SAFETY. The only class of its kind 
Saves 25% on gas and oxygen. 


FIRST CLASS REFERENCES 
Special Welding MACHINES, guaran- 
teed no flash back cutting and welding 
torches, and supplies. 


The Thermalene Co., Chicago Height’s |! 


























AIRCO OXYGEN 4%» ACETYLENE 
SERVICE 


Pure oxygen, pure acetylene— 


and a distributing station near ‘ 
every Airco user. 
PRODUCTS 
OXYGEN 
ACETYLENE 


WELDING AND CUTTING 
APPARATUS AND SUP- 
PLIES 
ACETYLENE GENERA- 
TORS 
CARBIDE 
NITROGEN 


Where Airco Dis- 
tributing Stations 
are located. 


*Atlanta, Ga. 
Baltimore, Md. 
*Boston, Mass. 
Bridgeport, Conn. 
Bronx, N. Y. 
Brooklyn, N. Y. 
*Buffalo, N. Y. 
Camden, N. J. 
*Chicago, III. 
Cincinnati, O. 
*Cleveland, O. 


The lower picture 
shows a fractured 
chuck before be- 
ing repaired with 
the Airco welding 
torch. The upper 
picture shows the 
same chuck weld 
ed and ready for 
machining. 













Coatesville, Pa. 
Columbus, O 
Defiance, O. 

Des Moines, Ia. 
*Detroit, Mich. 
Dorchester, Mass. 
Duluth, Minn. 
East Chicago, Ind. 
East St. Louis, Il. 
*Emeryville, Calif. 
Fort Wayne, Ind. 
Grand Rapids. Mich. 
Indianapolis, Ind. 
Jersey City, N.J. 
Tohnstown, Pa. 
Kansas City, Mo. 











Louisville, Ky. 
Madison, III. 
Milwaukee, Wis. 
*Minneapolis. Minn 
Nashville, Tenn. 
New Haven. Conn. 
*New York City 
Norfolk, Va. 
Oklahoma City, Okla 
Omaha, Nebr 
Paterson N. J 
Peoria, IIl. 
*Philadelphia, Pa. 
*Pittsburgh, Pa. 
“Richmond, Va. 

San Francisco, Calif 
Seattle, Wash. 
Sharon, Pa. 

So. Bethlehem, Pa 
Sovth Roaston Mass 
Springfield, O. 

*St. Louis. Mo 
Tacoma, Wash 
Terre Haute, Ind. 
Toledo, Ohio. 
Venice, Ill 


AiR REDUCTION COMPANY 1 issn’ p. 


*District Offices: 

NEW YORK N. *. communications 

. ™s : : , should be ad- 

Airco Service—A Distributing Station Near dressed te nearest 
omc 


Every Airco User. 
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Commercial Acetylene is the purest acety- 
lene science can produce. It undergoes the 
most complete purifying and drying processes 
devised, and is tested for purity every fifteen 


minutes during manufacture. 


[he manufacturers of Commercial Acetylene sell 
acetylene only. They do not sell torches or other ap- 
paratus, or other gases. The whole attention of their 
large organization is directed to turning out the finest 
acetylene and distributing it through a nation-wide 


service. 


Commercial Acetylene is sold in the only seamless 
cylinder on the market—a one-piece cylinder body with- 
out welds or joints that may produce leakage. The 


cylinder is loaned to the customer without charge. 


Commercial Acetylene Supply Co. 


Main Office 80 Broadway, New York City 
208 S. La Salle Street, Chicago 

Atlanta, Ga. Aurora, Il. Boston, Mass. Bound Brook, N. J. 

East Deerfield, Mass. Toronto, Ont. San Francisco, Calif. 

Moberly, Mo. W. Berkeley, Calif. 





























